1 
i 
r 
f 











An Illustrated 


Weekly Zournal. 


EDITED BY. WILLIAM H. MAW AND ALEX. RICHARDSON. 


OFFICES FOR ADVERTIS 





EMENTS 


AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.C.2 














VOL. OXV.—No, 2980.] LONDON: FRIDAY, FEBRUARY 9, 1923.  [Bgittred at the Gmerat) [Paice ... 1s, BY Fonmigy Post 
‘gj ohn Bellany, ] imites, oyles Limited, 


A veling & Patter, L4 


ROCHESTER. 
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Road Kollers & SP actors: 
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cy ARROW * “GuSGow. 7?” 


PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. 





(F. M2xtord, L* 


QULVER STREET WORKS, COLCHESTER. 
Ox ADMIRALTY AND WaBz OFFice Lists. 
INGINES for Torpedo Boats, Yachts, Launches. 

BOILER FEED PUMPS. 
See advertisement pages 25 and 33. 
WATER-TUBE ‘BOILERS, 
AUTOMATIC FEED Seg ULATONS. 
uxil! Machinery as supplied to the 
— Admiralty. ai 2179 













yredging pliant 
OF ALL DESCRIPTIONS. 
FLOATING CRANES. COAL BUNKERING 
VESSELS. 


Werf Conrad, HOLLAND: 
ents: MARINE WORKS, Lrp., Friars Hovusr, 
39-41, New Broap Sr., LONDON, B.0. 2 
half-paye Advert. last week and next 676 
ranes.—Electric, Steam, 
HYDRAULIO and BAEP 





of all t and siz 
GEORGH RUS L & CO. » LTD., 
Motherwell, near Glasgow. 1137 





BTHBL TANKS, PIPES, GASHOLDERS, &c. 


hos. Piggott & Co., Limited, 
INGHAM, 
See Advertisement last week, page 83. 


oor Eo & K irk 

J PATENT a, 
Bole Makers: SPENCH-BONECOURT, L4p 
rliament Mansions, Victoria St., London, 8. Da 


ank Locomotives. 
Rpeciteaea = Workmanship equal to 


e Locomotives. 
RaW. HAWIHORN, LESLIE & CO. Lrp., 
ENGINEERS, NEWOASTLE-ON-TYRE. 








1133 





MULTITUBULAR AND 
ochran _OROSS-TUBE TYPES. 
Boers. 
page 17. 1144 





J. Davis, M.[ Mech.E., 


gg, = Inspected, Tested and 


dU 25 years’ experience. Tel.: 
jana 13 | trattord. Wire: “Ra ion.” 
tern Road, Stratford. 794 





Droits Patent ifter Ce 


ammers, Presses, Furnaces, 
COVENTRY. 610 


nvincible (j.ange (J lasses. 











BUTTERWORTH BROS., Ltd., 
Newton Perec ieme Glass Werks, 
Oa 9753 


Cranes. 


8. H. HEXWOOD & 00., LID., 
REDDISH 





lectrie | 


((ampbells & Herter, [4 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to3 ft. diam, 
Spur Wheels cut up to 9 ft. diam. 

DOLPHIN FOUNDRY, LEEDS. 4547 


V osPER. & Co, Lop. 


SHIP & LAUNCH 7H BUILDERS, Od 3551 
ENGINEERS & BOILER MAKERS, 


ement.— Maxted & Knott, 
Lrp. Tepe Cement ey oe ADVISE 
GENBRALLY on p Cement Schemes FOR 
ENGLAND AND ? ROAD. *ADVIOR ONLY. 
Highest References. Bstablished 1890. 
Address, BURNETT AVENUE, HUI. 
Cablegrams: ‘‘ Energy, Hull.’ 


IL FUEL APPLIANOES, 
tems 


8 

PressuRe, AIR, STEAM 

For Boilers of a % 
KERMODES LIMITED, 
35, The Temple, Dale Street, 

ereee : 

Naval Outfits Speciality, 
also for Merchant Ships, for 
omotives; and 
Process Furnaces 


f 
o_o to the British and 

her Governments, 
cchahene No.: Central 2822. 
Telegrams: “ Warmth.” 4078 


ocomotives Tank Engines 
designed and constructed v. 

MANNING, WARDLE AND COMPANY, Limrrep, 

Boyne Engine Works, Leeds. Od 2487 

See their Illus. Advertisement, 87, last week. 

RAILWAY AND TRAMWAY ROLLING STOCK. 


H= Nelson & (Co. L4- 


THE GuLasecow Rotiine Srock anp PLANT ou 
MoTHERWELL. 


R Y. Pickering & (Co., Ltd, 
° (ESTABLISHED 1864.) 

BUILDERS of RAILWAY CARRIAGES £WAGONS 
MAKERS of WHEELS and AXLES of all kinds. 
RAILWAY = FOR HIRE, 

Chief Works and Offices 
WISHAW, near - GLASGOW. 

London Office: Od 

8, Victorta STREET, WESTMINSTER, S.W. 








9762 














enry Butcher & Co, 


AUCTIONEERS, VALUERS anp SURVEYORS 
for 
ENGINEERING axnp ALLIED. TRADES 
and 
INDUSTRIAL PROPERTIES. 9866 
63 and 64, CHANCERY LANE, LONDON, W.C.2. 


18 ' Hoppers, SprctaL Work, REPAIRS OF ALL KINDS, 


wal 


MILLWALL, LONDON, &. 
GENERAL CONSTRUCTIONAL ENGINEERS, 
Boilers, Tanks, &Mooring Buoys 
Struts, Perrot Tanks, AIR RECEIVERS, STEEL 
Curmveys, RIVETED STEAM AND VENTILATING PIPEs, 


1216 


ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 
CALORIFIERS, EVAPORATORS, 
CONDENSERS, AIR HEATERS, 
Merrill's Patent TWIN STRAINERS ‘for Pump 
uction 
SYPHONIA STEAM TRAPS, REDUCING VALVES 
High-class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 5123 


RoW’'S 
PATENTS. 





IRON & STEEL 


ah ubes np Fittings 


Steel “Paces 
Srewarrs anv Laovns, Lia 


GLASGOW - BIRMINGHAM LONDON, 
See Advertisement Page 93. 1111 


] iquid Air, and all other Gases. 
Second-hand ELECTRICALLY DRIVEN 
COMPRESSORS for pressures up to 2500 Ibs per 
sq.in. MOTORS 60 to 100 HP. In perfect condi- 
tion, aa about one-third current — 
Also DIESEL Engines to 1200 
CENTRIFUGAL and other att ae D.C, 
MOTORS, 200/250 Volts, fros from 4 to 600 





JENNINGS, 
West Walls, Newcastle-on-Tyne. 978 
earing for Power ‘Trans- 
MISSION. 
re meee Moulded GEAR WHEELS up 


vix ‘i 
HERLS ‘Cope or spur drive) up to 28 feet dia.; 
TOW bpagl So up to 15 tons each, in m, 


een Sand 
ENGINES © hed ‘Uniflow,” “ Corliss” or Drop Valve. 
BREAKDOWN Beis a spocelity. 
aes 





bem FD wad WwW & CO 


las Works, BLACKBURN. 
[the Giana Railway 
London ofee—1, Victoria Bie, 8 wi” 





Eng neering Company, 


Manvr. 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
BLS LES 


WHE & AX . 
CARRIAGE & WAGON IRONWORK, also 
CAST-STEEL AXLE BOXES, 1234 


SPECIFY WELDLESS STEEL CHAIN. 


he Strongest hain 


IN THE WORLD. 
Sole Manufacturers: WELDLESS CHAINS, Lrp., 
50, WELLINGTON STREET, GLASGOW. 


ON ADMIRALTY LIST. 


ola Kirkelée> bea. 


London Office: 101, LEADENHALL 81., E.C. 3, 








Works: pene ILL, = Hartow, Essex. 
Bvaporating and Distil Plants, 

Ref _— and Ice-making Machinery, 
ees eaters. 

cava Distillers, « 


Donubined Circulating and Air Pumps. 
Auxiliary aaercs: et jensers, on 


YARROW * Gey, 4» 


LAND AND MARINE 


YARROW BOILERS. 
819 


Matthew pal & (oT 4., 


LEVENFoRD Works, Dumbarton. ™ 
See Full Page Advt, ke page 61, + Feb, 2. 








Forgings. 
omers, Limited, 
HALESOWEN. 1116 


Wilter 


(Taylor & (Challen 


Tresses 
For Production of SHEET MBETAL WORK, 
COINAGE, CARTRIDGES AND GUNPOWDER. 
Foundry, Works, and Showrooms: BIRMINGHAM. 
See half page advert., page 94, Feb, 2, 8195 


“ ” HIGH-CLASS 

Delta Brat Brand ENGINEERING ALLOYS. 

hr = pty Bagh Sheets, Wire, Tubes. 
ELTA 0., 


TD., 631 
B. Greenwicu, LONDON, ee t 10 (eat Birmingham) 











ailway 
G witches and 


rossings. 


T. bas & ogy LIMITED, 
DARLINGTO: 


Rosser and Russell Ltd., 


MECHANICAL ENGINEERS. 
QUEEN’S WHARF, HAMMERSMITH, W. 


Undertake SPECIAL MACHINE WORK of 
any description, 


WELL EQUIPPED SHOP, 
LATHE WORK up to 10 ft, diameter. 


Phone: Hammersmiith 31, 967. 9211 


*Phone—Holb, 541. Tele.—Andrubo, Holb., London, 
A ndrews & Beaumont, 


CHARTERED PATENT AGENTS, 576 
29, Southampton Buildings London, W.C. 2. 








Filectric l[iransporters. 


8. H. HEYWOOD & CO., LTD., 1074 
REDDISH, 


lectric ie 


(UP TO 35 TONS.) os 


8, H. HEYWOOD. & 00., LTD., 
REDDISH, 


ocomotive 
(BLECTRIC). 


8. H. HEYWOOD 4 & UO., LTD.,, 
REDDISH. 


[| 'raversers 
1074 





aller * Honaey, Son Bope & Canpell, 


SALE AND VALUATION — 
PLANE A> MSORIEEAE 
and. 
ENGINEERING WORKS. 
il, BILLITER SQUARE, 8&.C.3. 





_Tron and Steel 
ubes-and ittings. 


Lice: nsees in pb igo Britain for the manufacture | 
“Armco a onige ad Resisting Tron 


e Scottish Tube Co., Ltd., 











ait 


youn, Wilson & Ce. Ltd., 


Birkenhead. 


See Illustrated Advertisement, page 81, Feb, 2, 


LrocomotiveShunting Cranes tases Si ie 


Steam and Bisctrie Cranes 


. BEOAVATORS, CRANE-NAVVIBES, G 
SHIPS" "DECK MACHINE WINCHES, and 


Lists oF Srawparp SIZE SIzEs ON ‘snmp. 





: bn rte 34, Robertson mage oh Feb 2 





London Office 15, VICTORIA STREBT, 8.W. 1. 





Tue Giaseow RoLiine Stock AND PLanr Works. 


Hz. Nelson & Co., Ltd., 


gacees BufldersofRAILWAYCARRIAGHS, WAGONS 
or HALLWAY and and TRAMWAX ROLLING STOCK STOCK. 
Makers of WHEELS and 





W. MacLellan, Litd., 


Pp & 
*  OLUTHA WORKS, GLASGOW. 


MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 

















— Axuss, nase Ca Lway PLANT, | paiLWAY IRONWORK, BRIDGES, ROOFING, fe. 
Fouetnet, Suara ¥ Diver Wome eon : is Chief Offices : 129, Trongate, Glasgow. Od 8547 
and Ontet Works: Motherwell. Registered Offices: Olutha House, 10, Princes St., 
fon Office : 14, Leadenhall Street, B.C. 0ds382 Westminster, 8.W. 1. 
arels (‘entrifugals. 
ps & Gteam 
wiitaes Pott, Cassels & W illiamson, 
8 1120 MOTHERWELL, SCOTLAND. 
Lap, 939 











Bec alt.page Advertiaement, rag page 36, Jan. 19. 
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ENGINEERING. 


s[FEB. 9, 19250 





Senge 








AS! 

For the prevention of § 
for the attainment of ] 
of 81eam. 9, Mount STREET, MANCHESTER. 
Ohief Bngineer: ©. B. STROMBYER, M.I.0.B. 

Founded 1854 by Stk WILLIAM FarRBarey. 

Certificates of Safety issued under the Factory and 
Workshops Act, 1901, Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction. 598 


[the Murdoch ‘Trust. 


For the benefit of INDIGHNT BACHELORS and 
WIDOWERS of Good Character, over 55 years of 
e, who have done “something” in the way of 
romoting or Helping some branch of Science. 
Donations or Pensions may be granted to persons 
who comply with those conditions. 
For rticulars apply to Messrs. J. & J. 
TURNBULL, W.S., 58, Frederick Street, Hdin- 
burgh. X 499 


niversity of London. 
A Course of Four Lectures on ** THE CON- 
TROL OF THE SPEBD AND POWER FACTOR 
OF INDUCTION MOTORS” will be ern by 
Prorrsson Mites Waker, M.A., D.Sc. (Professor 
oi Blectrical Engineering in the University of 
Manchester) at THH INSTITUTION OF ELEC- 
TRICAL ENGINEERS, ooree Place, Victoria 
Embankment, W.C. 2, on WEDNESDAY, FEBRU- 
ARY 2ist, MONDAY, FEBRUARY 26th, WED- 
NESDAY, MAROH i4th, and WEDNESDAY, 
MAROH 2ist, 1923, at 5.15 p.m. At the first Lec- 
ture the Chair will be taken by the President of the 
Institution of Electrical Engineers (Frank GILL, 
Esq.). Syllabus of the Lectures obtainable on 
en to the undersigned. ADMISSION 
v4 EK, WITHOUT TICKET. 
EDWIN DELLER, 
Academic Registrar. 
X 54 











orrespondence Courses for 
Inst. Civil Engrs,, Inst.Mech.H., London Univ. 
Matric., Inter., B.Sc.), and ALL ENGINEERING 
XAMINATIONS personally conducted by Mr. 
TREVOR W. PHILLIPS, B.Sc. (Honours), Assoc. 
M.Inst.0.E., M.R.S.I., F.RS.A., &. Also Day 
Tuition in Office. Excellent results at all Exams, 
Courses may commence at any time, and all 
Students receive individual tuition.—For full par- 
ticulars apply to 8/11, TRAFFoRD CHAMBERS, 58. 
Sovra Joun Srreet, LIVERPOOL. 575 


A merican University Degrees 
(Statutory). B.Sc., D.Sc., and B.Comm, 
obtained by Thesis written at home.—For iculars 
send self-addressed i oy magma RENCE 
(B.), Derwent Street, Leigh, Lancs, X 339 


A Brochure describing our 
Special Course of training in the lucrative 
field of * ENGINEERING SALESMANSHIP and 
SALES MANAGEMENT” will be sent on application 
to DIRECTOR, Tue InsTirvurTr oF ENGINEERING 
SALESMANSHIP, 333, Oxford Rd., Manchester. 1119 


owering of Vessels.—A 
Practical Course of Instruction by Corre- 


spondence.—Address, for particulars and terms, 
1049, Offices of ENGINEERING. 

















TENDERS. 
WANDSWORTH UNION. 


The Guardians of the above-named Union are 
prepared to invite 


[renders for the Reconstruc- 
tion of their ENGINEERING PLANT at St. 
Jobn’s Hospital. 

Firms wishing to Tender for Boilers, Heating 
Apparatus, Engines, Dynamos, cong | Apparatus, 

ater Softener, and Building new Boiler eeu in 
separate sections, to the plans and specifications 
peorares by the Guardians’ Consulting Engineer, 

r, W. M, Boyyy, A.M.I.C.H., are requested to send 
their names to the Clerk with references to similar 
- owengg work carried out by them at other institu- 

ons. 

Firms are requested in the first instance to exa- 
mine (by appointment, between Ten a.m,and Three 
p-m.,), at the Guardians’ offices, plans showing the 
proposed extent of the work, after which a set of 
plans and specifications will be provided to the 
firms selected to Tender, a deposit of £10 being 
required which will be returned on receipt of a 
Tender properly filled in, 

— to be allowed to Tender must be 
received not laterthan 2ist Feb:uary, 1923. 

By Order, 
F, J. CURTIS, 
Clerk to the Guardians. 





Union Offices, 
St. John’s Hill, 
Wandsworth, 8.W. 18. 
Ist. February, 1923. 


TENDERS INVITED. 
COUNTY OF LONDON RLROTRIO SUPPLY 
10, . 


X 544 





BARKING POWER STATION. 


The County of London Electric Sup:ly Co,, Ltd., 
are open to receive 


ffYenders for the Supply and 

BRECTION of CONDENSING PLANT and 
AUXILIARY APPARATUS for their Barking 
Power Station, Specifications may be obtained by 
manufacturers from the offices of the Company on 
ry mere to the undersigned on or after PRERU- 
ARY 12th, 1923, and on payment of a fee of Five 
Guineas for the first copy and Two Guineas for 
every subsequent copy, Sealed Tenders, marked 
“Tender for Condensing Plant and Auxiliary 
Apparatus for Barking Power Station,” are to be 
addressed to the Chairman and pipe ied Director, 
and lodged at the Registered Office of the Oompany 
by Noon on MARCH 12th, 1923, Sums paid for any 
number of copies A three will be refunded on 
receipt of a bona fide Tender. The Company do not 
bind themselves to accept os ores or any tender. 


F.C. M ® oe 
and tary. 
The County of London x 
Rlectric Supply ., Ltd., 
Moorgate Court 


oorgate Place, B.0, 2, X 564 





THE HIGH COMMISSIONER FOR INDIA 


is prepared to receive 


of = 
ne AND AXLES for Railway 


rriages, 

Forms of Tender may be obtained from the 
Director-General, India Store Department, Branch 
No, 16, Belvedere Road, Lambeth, 8.H.1, and 
Tenders are to be delivered at that Office not later 


than Two o'clock p.m, on Tuesday, ‘the 6th 


March, 1923. 
T, RYAN, X 554 
Director-General. 


CAST-IRON PIPES. 


The Directors of the STAFFORDSHIRE 
POTTERIES palace Papi COMPANY 
avit 


e 
enders for the Supply of 
3130 tons of 24in. CAST-IRON PIPES. 

Specification, with Form of Tender and Schedule 
of Quantities, may be obtained by Pipe Founders 
on application to the undersigned. 

Sealed Tenders, addressed to me and endorsed 
“Tender for Cast-Iron Pipes,” must be delivered 
not later than Noon, Thursday, the lst March. 

The Directors do not bind themselves to accept 
the lowest or any Tender, 

R, C. FRAIN, M.Inst.C.E., 
Engineer. 





39, Albion Street, Hanley, 
toke-on-Trent. 
9th February, 1923, X 575 


THE SOUTH INDIAN RAILWAY COMPANY, 
LIMITED 





are prepared to receive 


[renders for the Supply of :— 
STEEL ROOFING. 

Specifications and Forms of Tender will be avail- 

able at the Sommny* Offices, 9}, Petty France, 


0] Westminster, 8.W. 


Tenders addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked: ‘Tender for Steel Roofing,” must be 
left with the undersigned not later than Twelve 
Noon on Friday, the 2nd March, 1923. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

A charge, which will not be returned, will be 
made of 2s, 6d. for each copy of the Specification. 

Copies of the Drawings may be obtained at the 
Offices of Messrs. ROBERT HITE & PARTNERS, 
Consulting Engineers to the Company, 3, Victoria 
Street, Westminster, S.W. 1. 

A. MUIRHEAD, 
Managing Director. 
91, Petty France, S.W. 1. 
5th February, 1923, X 566 





Re ARC and GENERAL EQUIPMENT L1td., of 
Hartham Road, Holloway, N. 


Messrs. FULLER, HORSEY, SONS, & CASSELL 
are instructed to invite 


(['enders for the Purchase, in 
one lot, as a going concern, of the 
BUSINKSS AND ASSETS 

of the above company, who have for many years 
successfully carried on the business of manufactur- 
ing arc lamps and hoisting and winding appliances, 
and latterly the ‘‘ARGEN” PATENT VACUUM 
MOTOR-CAR HEATER, Theassets comprise ; 

(1) The *FIXED PLANT, MACHINERY, and 
FIXTURES at the Holloway Works, consistin 
Ree 4 of HIGH-CLASS ENGINEERS’ MACHIN 


OULS. 

(2) The LOOSE PLANT, TOOLS, and UTENSILS 
in and about the said works. 

@) The STOCK, STORES, and WORK IN PRO- 
GRESS. 


(4) The VALUABLE LETTERS PATENT for the 
manufacture of the car heater and hoisting and 
winding appliances, together with p.tterns, draw- 
ings, jigs, dies, gauges, &c. 

5) The GOODWILL of the BUSINESS. 

he purchaser will have the option of acquiring, 
on payment of the costs of the assignment, the 
beneficial interest in the lease of the Holloway 
Works, which has an unexpired term of seven 
years, at a rental of £400 per annum, so that he will 
be in a position either to continue the business in 
situ or to transfer same to his own works. 

Tenders, which must be in the form contained in 
the particulars of sale, should be delivered under 
seal to HERBERT TeERRAS, Hsq., F.C.A., 64, Cross 
Street, Manchester, by Twelve noon on Monday, 
February 19th. Immediate possession of the works 
and other assets of the Company may be had en the 
purchaser accepting the vendors’ title and on pay- 
ment of the whole of the purchase money. 

Particulars, with conditions of sale, may be ob- 
tained of Messrs. PHILIP SWANWICK, TERRAS 
AND CO., Chartered Accountants, 64, Cross Street, 
Manchester ; of Messrs. R. & W. PAGE, Solicitors, 
Lioyds Bank Bu.ldings, King Street, Manchester ; 
and of Messrs. FULLER, HORSEY & CO., Auction- 
eers, 11, Billiter Square, London, E.C, 3. 

NOTE.—The LEASEHOLD DWELLING HOUSE 
adjoining the works, No, 37, Hartham Road, Hollo- 
way, N. 7, is offered for SALE by TENDER as a 
separate lot; WITH VACANT POSSESSION. The 
lease has seven years unexpired at £70 per annum. 

572 








APPOINTMENTS OPEN. 


Heating— Well - established 
London Firm REQUIRE SERVICHS of 
thoroughly Competent and Energetic MANAGER ; 
must be capable of drawing out the most modern 
s-hemes of heating, domestic supply, drying and 
ventilating, Applicants must be able to control 
staff of men and carry out contracts to a conclusion, 
Only experienced man need apply. Lucrative 
— is offered.—Address, 549, Offices of 
NGINFERING. 
(Khemist (Metallurgic) Wanted 
for Steel Foundry in the Far Bast, Must be 
a thoroughly competent man with a good practical 
and theoretical training, and having extensive 
experience in the analysing and testing of all types 
of alloy steels including manganese steel. Must be 
unmarried and not rere yas of age. Give full 
particulars of technical and practical training, also 
send references (copies only). Second class 
outand home, Five years agreement. Salary £35 
ot month ogg * £36. per annum,--Address, 
HEMIST, WM. Porrsovs & Co,, Advertising 
Agents, G X 561 








lasgow. 


enders for the Supply} 


Advertising Agents, 





MUNICIPALITY OF GEORGE TOWN, PENANG, 
STRAITS-SETTLEMENTS. 


JUNIOR ASSISTANT ENGINEER. 


The Municipal Commissioners of George Town, 
Penang, 


Require an Assistant to the 


Municipal Engineer, age 25 to 30, preferabl 
unmarried, on a three years’ agreement wit 
possible extension. Applicants must have had a 
good technical education and a regular training as 
pupit and assistant with a Borough or County 
Ba eer, or a Civil Engineer in private practice, 
with experience in Municipal and general engineer- 
ing work, including Roads, Buildings, Bridges, 
Sewerage and Conservancy details, and the control 
of workmen. It is desirable that candidates should 
have d the examination of the Institute of 
Civil Engineere, or the Testamur examination of 
the Institute of Municipal and County Engineers. 

Salary, $5400 for the first year, rising by biennial 
increments of $600 a year to a maximum of $9000 
per annum, paid monthly in dollars, the comreney 
of the Colony, the value of the dollar being 2s. 
sterling. The pay of the appointment at this rate 
for the first year would be £630. An allowance of 
$1320 per annum for the maintenance of a motor 
car will be granted. Free passage will be provided, 
with half-pay during the voyage out. The selected 
candidate must pass an approved medical ex- 
amination. 

Applications, stating whether married or single, 
age, birthplace, and giving details of education, 
training, and experience generally, with particular 
reference to the items mentioned above, and copies 
(only) of testimonials, to be lodged with Messrs. 
C. C. LINDSAY & PEIRCE, -Inst.C.E., 180, 
Hope Street, Glasgow, Agents for the Commissioners 
(who will gjve further particulars if requested), no 
later than Tuesday, 20th February, 1923. X 57. 


ngineer.—Assistant Mechan- 

1CAL ENGINEER REQUIRED for Works 
in the Far East. Must be a young man of good 
address, having extensive practical and drawing 
office training. Able to visit and advise clients, 
survey and report on work in progress outside shops, 
Initiative and tact essential. Give fullest details of 
training and experience. Must be unmarried. Age 
not over 35. Salary £35 per month rising £36 per 
annum. Second class passage out and home. Five 
years agreement.—Address, MECHANICAL, Wm. 
Porteous & Co., Advertising Agents, Glasgow. X 560 


ssistant Engineer with 
sound Mechanical and Electrical experi- 
ence, Competent to take complete charge (in 
absence of senior) of Gold Mine, tropical Africa, 
employing 3-phase A.C, Machinery, including 
modern Power Station Plant.—Address, stating 
age, experience, with copies testimonials, X 585, 
Offices of ENGINEERING. 


A ssistant Required for 

Engineering Department in the East of an 
old-established firm. Must be under 26 yéars, 
unmarried, and of good standard education, trained 
in office routine, estimating, contracting, etc.— 
Write, stating age, full particulars of education, 
training and present salary, to G. L., 64, Cannon 
Street, London, E.C. 4. X 601 


stimator. — Mechanical 
ASSISTANT WANTED. for Engineering 
Works in the Far Kast to carry out estimating for 
general work not requiring special design, Abie to 
prepare and tabulate statistics and prices from cost 
cards and past contracts and also estimate for new 
work, Must have initiative and practical and draw- 
ing office experience. Age not over 33 and must be 
unmarried. Salary £30 per month rising £36 per 
annum, Five yéarsagreement. Second class passage 
outand home. Give full particulars of experience and 
copies of references.—Address ESTIMATOR, Wm. 
Portrous & Co., Advertising Agents, Glasgow. 
X 594 











Gtructural Steelwork Esti- 
MATOR REQUIRED for works in Far East. 
Must be experienced man capable of ae 
detailed estimates from preliminary drawings an 
assisting in design when necessary. Some Boiler- 
making experience an advautage, Good technical 
and drawing office training. Age not over 30. 
Must be unmarried. Salary £30 per month, rising 
£36 per annum. Five years’ agreement. Second- 
class passage out and home. Give fullest particulars 
of experience and (copies only) references,— 
Address, STRUCTURAL, Wm. Portrous & Co., 
Advertising Agents, Glasgow. X 593 


T° comotive Draughtsman 
WANTED for North East district, thoroughly 
experienced in Contractor’s Sketch Designing and 
Estimating; only such need apply, giving full 
particulars, age, experience, and salary required,— 
Address X 571, Offices of ENGINEERING. 


Jexperienced ug 





Draughtsman 

with good design knowledge and practical 
experience REQUIRED on design of light cars, 
State experience in detail and salary required.— 
Address, DESIGN, WM. Porrrous & (Co., 
Advertising Agents, Glasgow. X 562 


Ffloolmakers Wanted as Section 


charge men in the manufacturing depart- 
ments of ape factory near Glasgow. Please give 
particulars of technical and practical aang age: 
Os, 

X 559 





etc.—Address, TOOLS, WM. PorTEous 
Advertising Agents, Glasgow. 


Poagineer to Take Entire 

Charge of Drawing Office. Must be specialist 
in Aerial Ropeways. State full ticulars, experi- 
ence, salary, etc. — Address, 446, Offices of 
ENGINEERING, 


eating.— Wanted, Engineer- 
DRAUGHTSMAN, experienced in Survey- 

ing, Levelling and preparing drawings for large 
reset five neg eotinn od sree page Sree. 
, giving age, experience and wage ex — 
Addcese HBA IN ® Wm. Ponrsous & Co., 
Giasgow. X 514 
[t2ughtsmen Wanted.—T' wo 


nm used to details and gpive 











first-class me! 
ment for Marine Diesel Oil Engines. 


full particulars of ch rap pet. and salary 


required, enolosing copies of recent testimonials,— 


Address, X 550, es of ENGINEERING, 


Fore man for Gunm efa) 
‘FOUNDRY. Young, energetic, cap 
making class hydraulic castings : 
perienced with Moulding Machinery and up 
methods,—Address, X 551, Offices of Encinggy 


Foreman for Machine 


WANTED (London District), mis 
tomed to Brass Work and Ebonite Turnin 
ably with some Electrical knowledge. 
experience, age and wages required.—Addregs, 
Offices of ENGINFERING. 


raughtsman.— Wanted 

Far East, Assistant M©Chanical Draugh 
capable of making reliable surveys and 
preparing working drawings and designs, 
perienced in general work and with good 
education, Some marine experience prefepe 
Must be unmarried and not over 33 years ofan 
Salary £32 per month rising £36 per annum, Segg 
class passage outand home. Five years agreement 
Give full details of sxyechngs and copies of eh 
ences, — Address, EAST, Wm. Porrrous 
Advertising Agents, Glasgow. 











SITUATIONS WANTED, 





uyer.—The Manager of 
large Engineering Works Purchasin 
ment, who has an exceptionally wide know 
the markets of the Country, DESIRES to Neg 
NEW APPOINTMENT.—Write, Z.M. 618, ¢ 
Dracon’s, Leadenhall Street, H.C.3. : 


Secretary and Comm 
Manager DESIRES NEW APPOINT 
sound experience, shipbuilding, ship rep 
general engineering, up-to-date costing sy 
sound organiser and disciplinarian, can 
control all financial books and prepare 
accounts, balance sheet, company law ; would: 
small progressive firm if of sound s 
Address, X 518, Offices of ENGINEERING. 


T° Principals of Motor 
MANUFACTURING COMPANIRS: Ay 
SIMILAR CONCERNS, a 
A WELL-KNOWN young and highly uccess 
Engineer-Manager with exceptional qualific 
OFFERS his SERVICES as General Ma r, Obi 
Engineer or General Works Manager. Importay 
executive positions held for past ten years; at 
sent occupying a high administrative positio 
rominent concern employing several tious 
ands.—Address, X 495, Offices of ENGINEER 


nternal Combustion Engine 
DESIRES APPOINTMENT with hide 
ol engine builders, motorship owner, 
consultants; 33, B.Sc., travelle', linguist; 
experience, theory, experiment, manufat 
testing and trials, including opposed-piston typ 
familiar with patent and licence technicait 
accustomed to management of workmen, tee 
and clerical staffs. Good remuneratio. and’ 
ition desired with scope for initiative 3 
evelopment. Address, X54], Offices ~ 
ENGINEERING. nes 


Hxgineer, 34, B.o.T. Stma 


Motor Cert., M.I.Mar.E,, Ex-Wt. Eng, Bm 
Diesel Expert, part cesign to trials and tuning)? 
7 mech., turbine and Diesel, Admiralty Comma 
Sales and Insur. exp., responsible man, excellé 
refs. WHAT OFFERS ? —Address, X 44, 0 
of ENGINEERING. at 


M echanical Engineer Desi 
POSITION in Office or Works at home 
abroad. Twelve years’ practical experience ia Mam 
Engineeringin all its branches, Sound } 
and theoretical training. Knowledge of Spanish 
French.—Address, X 569, Offices of ENGINEERING 
raughtsman (Ship) 27,5 
SITUATION Conversant withall shipy 
and D.O. routine; practical and theoretical exp4 
ence ; capable of preparing complete designs, 2 
lang work considered. Moderate salary.—a0a@ 
568, Offices of ENGINEERING. ie 
. ° Ce 
Ezgiish Representative Dee 
RE-ENGAGEMENT: Textile Mae 
Accessories, Yarns or similar specialities: 
lent connection. Fluent French and Get 
good knowledge of Russian and Italian. 
references.— H. BARLOW, 250, Avenue 
Brussels, Belgium. 


A ircraft Designer, 2 
wide experience of land and m scr 
‘ood organizer, with large peer for and waoe 
nfluence work, DESIRES APPOINTMEMS® 
| Eyton firm interested in metal construm® 
ddress, X 599, Offices of ENGINEERING. 


Pxgineer Seeks Appoint 
where opportunity to produce owl 
Bottle Corkin, Machine, capacity 3-4500 
Mutual benefit. Inquiries without 
Glasgow preferred, but not essential.— 
X 576, Offices of ENGINEERING. ‘ 


ons. B.Sc. Civil Eng. © 


Four-and-a-half years Army. *¢ 

ractical experience of constructional work, 
draughtsman ; Desires 

A Good references.—Address 


ices of ENGINEERING. 


Beet Mechanic Seeks £9 
TON as Foreman, Charge Hund or 
Tool Room or Machine Shop. 20 years Wie 
rate firms. Excellent references.—Addres 
Offices of ExGINEERING. 


(Coustructional Dra ul ght smn 
ly dis ed. Fourie i 
Aaieute a neera mdon Firm, 
696, Offices of ENGINEERING. 


mtractorsAgenta. 
Age 87. Civil and Mechan 
to-date a gto end in successful tence 
Works and Building, execution of wor’ 
finance and o ation, At present Wie 
firm of Con ; wishes change ; prefer 


f 
Public Works Comte 
and Dock or coat oat BRGINECR™. 
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18-IN. REFRACTING TELESCOPE FOR) 

THE BRAZILIAN GOVERNMENT. 
(Continued from page 131.) 

Tue driving clock of the telescope is of the cross- 
armed governor type and is shown in Figs. 21 
to 30 on Plate XIV. It is fitted with Messrs. 
Cooke’s type of maintaining gear, by which the | 
effective driving power is kept uniform during | 
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device and can thereby be instantly set to make the 
telescope follow the heavenly bodies at their several 
speed rates. This is effected by an adjustable lever 
which raises or lowers the governor spindle and so 
brings the upper ends of the governor arms into 
rubbing contact with a fixed friction ring at various 
positions and speeds of the governor balls. The 
device is shown in Figs. 24 and 27. 

The most perfectly-running instruments in im- 
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portant astronomical observa- 
tories being the time clocks, 
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\ which in many cases are 
placed where they are practi- 
cally free from the effect of 
temperature variations, the 
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an astronomical telescope 
might seem to be attained by 
driving it from one of these 








clocks. The periodic swing of 
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the several windings-up which have to be performed | 
while long-time exposures of star plates are being 
made. The wheel and planet motion composing | 
the maintaining gear is shown in Figs. 24, 25 and 27; | 
it is fitted at one end of the clock cord drum. | 
The clock is also provided with a speed-varying | 











a pendulum, however, defeats 
this object, a governor type 
pendulum clock giving a 
regular turning motion being 
necessary for the drive. The 
astronomical pendulum clock 
beating seconds can, however, be used to control the 
regular running governor clock so that its extremely 
small speed variations are automatically corrected. 
This is done by a delicate electric make-and-break 


| contact which is attached to the time clock pendu- 


lum, a current being sent every second to a magnet 


“2 ee, 
| 


Dec. Que: 


| which momentarily lifts a trip lever on the clock and 
frees or retards a pawl on a ratchet wheel revolving 
once a second. This wheel has 180 ratchet teeth cut 
in it, and thus retardation of the telescope driving 
clock can be effected to risth of a second, regulation 
of the clock governor speed. being made just barely 
in excess of the pendulum time, and so enabling 
the seconds control gear to operate. This electric 
control is shown in Figs. 24 and 29 on Plate XIV. 
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The driving clock is also fitted with an 
electric slow-motion by which the mounting 
speed can be temporarily accelerated or re- 
tarded, for fine star setting or guiding, and 
for circle setting. This slow motion is con- 
trollable both from the eye-end of the 
telescope and the lower end of the polar axis 
near the hour circle. From both these posi- 
tions, too, the polar axis can be clamped and 
unclamped and the telescopes moved by slow- 
motion hand rods. Electric and hand slow 
motions and clamp in declination are also 
made workable from the telescope eye-end. 
These are shown in Figs. 6 and 7, on Plate 
XI, ante, and in Figs. 31 to 35, annexed. 
It will thus be seen that complete provision is 
made for the easy control of the instru- 
ment by the astronomer. Certainly the 
occasional winding up of the driving clock 
must be done from the observatory floor, but 
generally this can be left to an attendant, 
and the observer’s hand remain steady for 
the delicate work of star following and _posi- 
tion measuring with the micrometer. Although 
the instrument is fitted with electric motors and 
electric illuminations at various points—most of 
these with their rheostats being controllable from 
the eye-end of the telescope—the absence of all 
outside hanging wires, so liable to interfere with the 
free movement of the telescope, and to get broken 
in a dark observatory, will be noticed. Electric 
illuminations are fitted to the verniers of the hour 
and declination circles, bright and dark fields to the 
main telescope and its micrometer and to the finder 
and guider, yet the festoons of electric wires so 
common on mountings are here avoided by leading 
the wires up through the centre of the polar axis, 
inside the declination axis socket and through the 
telescope tubes. Where rotation takes place, 
as at the polar and declination axes, insulated brass 
rings with spring contacts are fitted. These permit 
of free and complete rotation of both axes, and are 
shown in Fig. 13, on Plate XII, ante, and Figs. 36 
and 37 on the present page. In the illustrations 
just referred to, Figs. 36 and 37 show the electric 
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contact rings for lamp illumination and slow-motion 
motors in connection with the declination circle. 

Similar but smaller rings are fitted to the polar 
(see Fig. 13, Plate XII ante), and leads from these are 
taken along the side of the declination axis socket 
to the narrow points on the telescope which require 
illuminating, such as the circle verniers, the micro- 
meter telescope field, the cross-webs of the finder 
and guiding telescope, and the electric switches 
which hang from the eye-end of the telescopes and 
are used for starting the reversible slow-motion 
motors on the mounting. 

A short ladder and small platform carried off 
the main pillar of the mounting give access to the 
hour circle for the purpose of setting the telescope 
in right ascension, and for rating and starting the 
driving clock. The clock can also be started or 
stopped from the observatory floor. 

The astronomer having to take observations with 
the telescope in every position, from vertical to 
horizontal, a rising platform, shown in Figs. 4 and 5 
on Plate X ante, is provided. The platform is 
carried on a wood framework mounted on rollers 
and! movable on a circular rail around the floor of 
the observatory. A side ladder affords access to 
the platform which, being balanced, can easily be 
raised or lowered by means of a handwheel placed 
alongside the observer. He can thus alter the height 
of the platform to suit the eye-end of the telescope 
at 16 ft., or lower it nearly down to the floor. 


(Zo be continued.) 





THE MARCONI TRANSATLANTIC WIRE- 
LESS STATIONS AT CARNARVON AND 
TOWYN. 

(Concluded from Page 136.) 

Towyn Station—The English receiving station 
for the Transatlantic service is situated at Towyn, 
Merionethshire, on the shores of Cardigan Bay, 
about 60 miles south of Carnarvon. For the 
reception of transatlantic signals Towyn was 
originally equipped with a high horizontal aerial 
supported on steel lattice masts 300 ft. high, and 
ranning back from the station building in a line 
corresponding as nearly as possible to the direction 
of the American transmitting station. The receiving 
aerial consisted of two horizontal wires brought 
down to a suitable anchorage at the station end and 
from thence into the building itself. The receiver 
consisted of tuned aerial and intermediate circuits, 
followed by high frequency amplifications, and 
finally rectification, after which the signals were 
passed on to the receivers. 

As, in commercial working, it is essential that 
transmission and reception shall be carried out 
simultaneously, the station was arranged for duplex 
working. This was orginally accomplished by 
erecting a single wire aerial running at right angles 
to the main receiving aerial and in such a direction 
as to receive strongly from Carnarvon. The 
Carnarvon signal received on this aerial was then 
opposed to the Carnarvon signal in the main receiving 
aerial by a suitable coupling arrangement. With 
correct adjustment for phase, &c., a good “ balance ” 
could be obtained and simultaneous transmission and 
reception carried out. 

With the improvement of transatlantic receiving 
apparatus and the corresponding development of 
high-power transmitters a new and entirely different 
method of reception has been introduced. The 
directional properties of frame aerials and com- 
binations of frame aerials have been turned to 
account, and with the pure and steady emission 
from a valve transmitter it is now possible to use 
much simpler arrangements for duplexing and to 
give more attention to minimising interference due 
to atmospheric disturbsnces. 

The method now employed for reception at 
Towyn consists of a combination of the receiving 
properties of two or more frames. Asis well known, 
two frames erected at right angles to one another and 
connected to a radiogoniometer or direction finder 
and other suitable tuning apparatus can be adjusted 
so as to receive only from one direction, and this 
direction may be determined by merely rotating the 
search coil of the direction finder. 

Improved Directional Reception.—Considerably 
improved directional reception is obtained by the 





system, developed by Mr. Franklin at Towyn, 
which consists of combining the directional pro- 
perties of several frames. This directional receiving 
apparatus is erected about 1 mile from the main 
station building and consists briefly of a row of four 
wooden masts 100 ft. high, erected in a line corre- 
sponding as nearly as possible to the direction of 
the American transmitting station. The masts are 
spaced apart a proportion of the wave-length, and 
the frames connected by cable to a small central 
building containing the necessary wireless apparatus. 

The general operation is that for a signal arriving 
in the direction of the line of the aerials there will 
be a difference of phase of the E.M.F. between the 





placed relatively close together, thus avoiding the 
use of long connecting cables to the central building. 
The central building is arranged for the simultaneous 
reception of two stations on the directive system, 
using two spaced frame aerials combined for each 
transmitting station. 

The signals from each set of frames on entering 
the building go direct to direction-finding units, 
the search coils of which are respectively connected 
to the field coils of a third direction-finder. In 
these last-named circuits the necessary phasing of 
the signals is done. The signals then pass through 
highly selective intermediate circuits and are 
amplified by a six-stage high-frequency amplifier, 











Fig. 9. 





ReEcEIVING Room at Towyn. 























Fie. 10. Transmitting Room at Towyn.- 


first and second aerials, owing to their spacing. 
The E.M.F. will be lagging on the second frame by 
an amount corresponding to the proportion of the 
wave-length the two aerials are spaced apart. This 
difference of phase between the two aerials, which 
varies with the direction the signal is coming from— 
being zero when broadside on and changing from 
a lag to a lead when coming from the opposite 
direction to the transatlantic signals—enables the 
received energy of two frames to be opposed and a 
resultant E.M.F. obtained. This resultant can be 
impressed on suitable amplifying apparatus, whereas 
undesirable signals such as atmospherics coming 
from other directions to the signal will produce a 
resultant which is very small, and will consequently 
have little or no effect on the signals to be received. 

In order to obtain the effect of a large spacing of 
the aerials, artificial phasing is done in the central 





building by tuning. This enables the aerials to be 


Fie. 11. AzrraL Tower. 


at the end of which interference is introduced and 
the resulting “ beat” frequency rectified, passed 
through a note filter, and relayed over two telegraph 
lines to the main station building. 

The Main Station—The main station building 
is divided into eight rooms, all on the ground floor. 
They comprise two wireless instrument rooms, 4 
wireless operating room, a large central room which 
is devoted almost entirely to the London landline 
apparatus and operating, two offices, a cloak room 
and a mess room. The wireless instrument rooms 
are fitted with complete receivers connected to 
other frames erected close to the main building, 
thus it is possible to receive altogether from four 
points simultaneously should occasion demand. 

The wireless operating room contains the auto- 
matic Wheatstone transmitters which operate the 
signalling keys at Carnarvon, and two hand keys. 
The latter are only used for short messages relevant 
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Fig. 12. GENERAL VIEW OF TowyN STATION. 


to the service to America. The normal method of 
operation is to transmit everything by the auto- 
matic transmitters which are fed directly from 
keyboard perforators placed alongside. Provision 
is also made for three wireless receiving operators 
who, by changing over a switch can, if desired, 
control the Carnarvon transmitter from a hand key. 
In the operating room is also placed the high-speed 
wireless receiving apparatus. 

Immediately adjacent to the wireless operating 
room is the London landline room containing the 
duplex telegraph apparatus, Wheatstone automatic 
and high-speed telegraph receiving apparatus, also 
the keyboard perforators for feeding the landline 
transmitters with perforated slip from the wireless 
receivers. Some views of the Towyn Station are 
given in Figs. 9 to 12 on the opposite and present 
pages. Figs. 9 and 10 show the receiving and trans- 
mitting rooms, while one of the towers is illustrated 
in Fig. 11. Fig. 12 is a distant view of the station. 

Method of Operation.—The general procedure of 
messages passing to and from America is, broadly, 
as follows: Messages for America are received at 
high speed on tape at Towyn from the central 
London office, and gummed on blank paper. After 
being checked, they are passed directly to the 
keyboard perforator operators and run through 
the Wheatstone transmitter operating the Carnarvon 
plant. Thus there is the minimum amount of 
handling of westward-bound traffic and consequently 
very little delay at Towyn. 

Received traffic from America follows practically 
the same procedure, but, of course, in the reverse 
direction. Signals from the auxiliary station 

relayed to the main station are, during high-speed 
reception, magnified at the main station and 
adjusted to operate an undulator recorder, thus 
siving a permanent record at high speed. The 
received tape is gummed on blank forms, checked 
and passed to the landline room where the traffic 
18 prepared for transmission to London in the same 
way as for America. During periods when the 
transatlantic signals are not good enough for 
recording at high speed, they are received aurally 
by one or more operators, depending on the number 
of circuits in operation at the time. 

With the continued steady progress in tape 
reception methods are being developed whereby all 
traffic from America is received at Towyn on a tape 
recorder automatically, thus doing away entirely 
with aural reception. The station is equipped with 
its own generating plant to supply the telegraph 
apparatus and lighting, and also has its own water 
supply. Residential quarters are provided for the 
married operators, consisting of detached bungalows 
erected on the station site. 





MULTI-CUTTING TOOL ARRANGEMENTS. 
By JoserH HORNER. 
(Continued from Page 98.) 


Tool Setting in the Common Lathe, and the Turret 
Lathe.—The difference between the setting up of 
tools in these is, that the common lathe is not 
primarily designed for multi-cutting, the turret 
lathe is. In this respect the latter has some points 
in common with the Lo-Swing and Fay lathes, 
noticed in the preceding article. In the ordinary 
standard lathe, the setting of several tools may 
often occupy more time than that of the economies 
that would result from their employment. Tool- 
setting in lathes that include no special provisions 
for that purpose is tedious, and unless it is done to 
the limits imposed it is useless. Since guess and 
trial with calipers is necessary, this has to be 
repeated so often as the tools are re-ground, and 
re-set. In the special lathes, and in the turret 
lathes, tools are frequently set with screw adjust- 
ments. In the absence of these, setting is done 
tentatively, and trial made, but the numbers of 
identical articles produced compensate for the 
time and trouble incurred. When large numbers 
of pieces have to be tooled, special provisions can 
be made in common lathes, as is done in the general 
shops by the help of the fittings mentioned in the 
last article, such as the hinder tool post, and the 
fitting of square, and hexagonal turrets to the 
carriages of the common lathes. 

Tool-holders.—Something may be done with 
simple tool-holders which in many designs are em- 
ployed instead of solid shank tools. Thus, Fig. 43, 
page 164, shows a simple holder fitted with a couple 
of tools, a round nose roughing, a straight-faced 
tool, following and finishing. A special holder can 
be made to carry one tool turning, and another 
boring the same piece. In each case the relative 
settings are made in the holder, which can be re- 
moved and replaced with its tools without affecting 
their settings. Facing operations can be combined 
if a special tool block is made. An example is shown 
in Fig. 44, where a boss and rim on the same face 
are being tooled, and a hinder face at the same 
time with a hook tool. A facing device is shown 
in Fig. 45. <A series of tools in a holder limits the 
amount of traverse by comparison with that of a 
single tool. This is suitable for roughing large face- 
plates. A light finishing cut with a single tool 
must follow. 

Multiple grooving, and cutting off is done with 
batteries of bladelike tools set up in a special holder 
held with several clamps, Fig. 46, or with a single 
clamp plate and screws, Fig. 47. The same method 
is employed in some built-up tools for forming 





irregular outlines. The battery consists of two, 
three, or more single tools each having some portion 
of the profile, a curve, or a chamfer, or two or more 
edges set at angles in plan, all clamped side by side, 
thus saving much time by comparison with that 
occupied by working with single tools. These lead 
up to the solid profiled tools used for imparting the 
outlines to the small cock bodies of the brass 
finishers. 

Turret Work.—In this we meet with numerous 
aspects of multi-cutting. . There is that of several 
single tools in operation at one time, and that of a 
rapid succession of tools, the series forming a cycle, 
during which a single piece is completely tooled, 
or often, two or more when the pieces are small, 
and the operations on each few, and simple. The 
functions of some of the box tools have been greatly 
extended. These, when massive, are bolted to the 
turret faces, made flat for their reception. Each box 
may hold several tools, similar, or diverse in 
character, and function. Stepped or shouldered 
pieces can be turned with two, or three cutters 
in a box, each with its stop, or its steady for setting 
diameters, while stops and trips determine the 
length. Tools may rough, those succeeding finish. 
Centering, drilling, reaming, boring, recessing, 
screwing, tapping, tapered, formed work, and much 
else are done. 

The cross-slide rest may be taking charge of 
tasks supplementary to those of the turret, as 
turning, forming irregular outlines, knurling, cutting 
off, and these may be performed from both tool 
posts, one of which may also rough, the other finish. 
There is hardly a limit to the combinations that are 
possible in a well-designed turret lathe. Its value 
is therefore largely due to the variety of the opera- 
tions that can be accomplished in it, more numerous 
and diverse than those which are possible in any 
other standard design of machine tool. Each hole 
in the turret may be the receptacle of a tool, or 
group of tools different from any others, and the 
cross-slide with posts at front and back may each 
carry more than one tool. Screws too long to be 
dealt with from the turret are chased from a saddle 
on the bed. No tentative measurements are taken, 
but dimensions are fixed by the setting up of the 
tools, and with the stops. There is further the 
division between work that is centred through the 
hollow spindle, bar work, and that gripped in 
chucks, which are now generally relegated to lathes 
designed for one class of operations, but not for the 
other. The turret lathe is now often a satellite 
machine in the present sub-division of operations 
between machines of different groups. It is 
employed in the preparation of blanks for gears, 
spurs, and bevels to be cut elsewhere. The battery 
of tools enables these to be prepared more economi- 
cally than is possible in a common lathe. Work 
may be prepared in the turret lathe to be completed 
in one of the automatic lathes, and again to be 
finished in the grinder. Conversely, work may be 
roughed elsewhere to be finished in the turret lathe, 
or first and second operations may be divided 
between separate lathes. There are no set rules, 
but always the object sought is a subdivision which 
affords the highest economies. 

Box Tools.—The earlier box tools were fitted with 
vee’d steadies set opposite to the tools, both sizing, 
and steadying the cut. The present tools mostly 
have roller steadies, with diminution of friction. 
Three examples will suffice. 

A Brown and Sharpe box tool is shown by Figs. 
48 and 49. The rollers fit between slotted slides 
that are set up with the screws A, and clamped 
with the screws B. The tool C is set diagonally 
in the direction of the feed, and can be adjusted on 
a rocker pad D to bring the edge of the tool into 
correct position to suit the work. It is clamped 
with the two screws above. E is a second tool 
at the rear of the first which is used for taking a 
second cut if required on shouldered pieces, or for 
finishing, or ending. It is rocked, and clamped 
similarly to the other. A vee steady is seen fitted 
opposite this tool. 

In the steady, Figs. 50 and 51, the rollers A are 
carried in flat slides, running on pins which are 
driven tightly into the slides. Adjustments for 
diameter are made through the screws B, tapped 
into studs ©, the nuts of which clamp the slides 
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after their adjustments. The screws cannot move 
endwise because a pin enters a shallow groove 
turned in the body of the screw. The cutter D is 
gripped in a slotted bolt E—compare with Fig. 52. 
A hole is slotted through it at an angle to receive 
the cutter. A bush F, Fig. 50, has its face cut 
similarly. When the nut G is tightened on the 
tail of the bolt, the cutter is secured against the 
face of the bush F. The lateral position of the edge 
of the cutter, a little in advance of the roller steady, 
is set with a bush, having a hexagonal head H, 
which presses on the back of the bush F, and is then 


rectangular section, with adjustments for radial 
settings, and set screws. The head carries a boring 
and a form-facing tool of special outline, and a 
turning tool. Four tools are therefore shown in 
this combination, but the number of boring cutters 
can be multiplied, and tools of varied shapes can be 
substituted in the head. 

Examples ef Work.—Figs. 56 to 59, on page 165, 
illustrate the complete tooling of a hub for an 
automobile. It includes rough, and finish-turning 
and boring, and a re-chucking to deal with the 
opposite end. Both turret and cross-slide are 





secured with the locknut. The two clamp screws: brought into action. Only three faces of the turret 


Fig.49. 
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Fig.45. 


Fig.43. 
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seen above secure the tool. The building-up of 
the holder is shown. The stem is clamped in one 
of the holes in the turret. 

The two views, Figs. 54 and 55, show some of 
the possibilities of the turret lathe. The example is 
a massive holder bolted to a turret face with four 
bolts, through holes seen in the foot, Fig. 54. It 
carries a boring bar with a pilot end. One cutter 
is shown, but more are fitted if required for 
shouldered work, or for roughing and finishing. A 
reamer can be substituted for the boring bar. The 
bar is gripped with the locking-pad bolt, seen in 
Fig. 54, the head of which is hollowed to fit the bar. 
The holder carries cutters made from steel of 


screw, and clamped with a screw and plate. 
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are occupied with tools, but both tool posts of the | 


| 
| 


cross-slide are. 


The casting, chucked as in Fig. 56, is turned with | 


two tools A, on the turret, shown in plan in Fig. 57, 
the tools facing downwards in the general view. 
These are held in a bracket bolted to a turret face, 
which also carries two boring tools, seen in plan in 
Fig. 57, these being flat cutters, held in a bar that 
enters a hole in the bracket, and is secured with a 
set screw. The other end of the bar is a pilot that 
enters a bush inserted in the chuck, Fig. 56. While 
the boring cutters rough out three diameters, and 
counterbore the mouth of the hub, the tools A in 
the turret, and those B on the hinder post of the 
cross-slide operate. Those on the turret turn, and 
chamfer the outside diameter as far as the flange. 


to those mounted at A, but 1/1,000 in. larger. The 
tools D in the front tool post of the cross-slide finish 
the outside simultaneously with the boring by C. 
A reamer E finishes the bore. 

The hub is seen re-chucked in a collet chuck in 
Fig. 58. A broad tool A on the cross-slide faces the 
end. A broad tool B in the same clamp faces the 
flange and forms the radius. Following this, a tool 
on the turret fitted to a bracket and with a pilot, 
Fig. 59, carries three turning tools, and a stepped 
boring tool for roughing, similar to that in Fig. 57, 
the turning tools being set vertically. A finishing 











Those on the cross slide face the flange and the end. 
The tools are adjusted endwise, each with a set | 
The 


tool follows B, after which a floating reamer com- 
































pletes the bore. At the same time a tool on the 
cross-slide finishes the diameter of the flange, and 
chamfers the edge. Finally a die from one of the 
turret faces finishes the outside of the hub. 

The photographic illustrations on pages 165 and 
176 show work done on A. Herbert lathes. Fig. 60 
shows a piston ring being tooled on a capstan lathe. 
The bore is being done with a bar held in the turret. 
Although the ring is eccentric, the turning proceeds 


simultaneously with the boring. The turning cutter 
is mounted on a slide arranged to oscillate by means 
of a cam driven from the rear of the chuck. The 
rings are cut off with a gang of tools, and this 
proceeds along with the boring and turning. Fig. 61, 
page 176, shows the first operation on an aero-valve, 
one of which at the close of the first operation is 
seen lying on the turret. The forging is of high 
tensile steel, and is gripped by the stem, previously 


rouga-turned, while the head is_ being turned, 


bore is next finished with the cutters C, similar! formed, and cupped out. The cupping tools—flat 
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Fic. 60. Turnine Piston 


blades, roughing, and finishing, are seen in the 
turret, that for roughing being in the axis. The 
turning of the outside curve is done with a tool in 
the hinder post of the cross-slide. The reason why 
the head is tooled in the first operation is, that when 
re-chucked for the second the stem will run nearly 
true. Fig. 62 illustrates this. - The valve is gripped 
on the head in soft chuck jaws. The end is centred, 
and turned a little way from the cross-slide to give 
a start to the roller steady box téol that then turns 
it up as far as the head. Finally the stem is drilled— 
the stage shown—and reamed with the remaining 
tools on the turret. 

The Auto-Lathe—The A. Herbert automatic 
lathe has a turret and is cam-operated, similarly 
to the automatics. All the operations are auto- 
matic save the chucking, all proceeding until they 
are completed, when the machine stops for the 
removal of the piece and the re-chucking of 
another, It is built stiffly, and vibration of the 


turret is prevented by the fitting of a central pillar | 








Rings on Capstan LATHE. 


embraced by an overhanging arm, the foot of which 
is bolted to the bed. It is a chucking lathe simply, 
having no loose poppet. 

Fig. 63, page 176, illustrates an operation on a 
motor car hub being done in the automatic lathe. 
The work is divided between those tools that are 
fitted both to the turret and the cross-slide for 
drilling, reaming, facing and turning. The photo- 
graph shows two tool-holders on turret faces, and 
the overhanging arm on the turret. Fig. 64 shows 
the first operation of the tooling of a gas engine 
piston. This consists of turning the outside dia- 
meters, and forming the grooves. The piston is 
chucked on an expanding arbor. 


(To be continued.) 





New German Suipyarp aNnpD ‘Froatine Dock.— 
With the sanction of the Hamburg Senate a new ship- 
yard is to be erected at Cuxhaven by the Norddeutsche 
Union Werke, Hamburg. A large floating dock is to be 
built or purchased and the waterway will Be deepened. 








Fig.57. 
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AERO ENGINE SUPERCHARGING, 


THE problem of maintenance of aero engine power 
at all altitudes is one which has engaged and is still 
engaging the attention of engineers in all Air Services, 
and its importance has been emphasised by the 
optimistic view taken by Prof. Rateau in his paper 
entitled ‘‘ Use of the Turbo-Compressor for attain- 
ing the greatest possible speeds in Aviation ” 
which was read before the Institution of Mechanical 
Engineers at their Paris meeting last summer, and 
which was discussed at a recent London meeting.* 
There is no doubt that theoretically it can be shown 
that power maintenance appears to be possible up 
to altitudes of 30,000 ft. and beyond, on the assump~ 
tion of a possible overall turbo-compressor efficiency 
between 25 per cent. and 30 per cent. This, how- 
ever, is always based on the assumption of constant 
mixture strength at all altitudes, and no references, 
so far as the writer is aware, appear to have been 
made to draw attention to this important fact. By 
constant mixture strength is meant not merely air/ 
petrol ratios, means for maintaining the approximate 
constancy of which are now in general use, but 
rather the calorific value per cylinder contents of the 
working fluid at the commencement of compression 
in the engine cylinder. This is reduced under 
normal supercharging conditions by the tendency 





* We published Prof. Rateau’s paper on pages 91 and 
123 of our last volume, while a report of the discussion in 
London appeared in our issue of November 3, page 545, 
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of the ratio of fresh gases to exhaust gases to 
diminish as the altitude increases. It was recogni- 
tion of this fact which instigated some experimental 
work on the effect of back pressure on engine power 
and efficiency upon which the writer happens to be 
at present engaged. In view of the importance of 
the subject, however, the following short theoretical 
investigation is put forward as an attempt to indi- 
cate the possibilities of one line of practical solution 
of the problem. Actually it forms the theoretical 
basis for the afore mentioned experimental work. 

Devillers, in his ‘“‘ Automobile and Aero Engines ” 
{Spon and Co., 1919] has worked the whole problem 
through systematically and has there shown, by 
the employment of actual experimental results based 
on back-pressure tests, how serious the diminution 
in power becomes with increase in back pressure. 
He does not, however, offer any practical solution 
of the difficulty. 

The full-line diagram of Fig. 1 represents the type 
of cycle followed under supercharging conditions at 
altitude, the relatively large area of the negative 
loop representing the pumping losses involved. 
Normally, the pressure p, of air delivered from the 
supercharging pump should be ground atmospheric. 
At the end of the exhaust stroke, therefore, there is 
a tendency for a ratio of exhaust gas at pressure pj, 
greater than pe, to be retained in the cylinder, and 
it is this which constitutes the principal source of 
power loss due to back pressure. The writer's 
proposal is to release the exhaust gases to atmos- 
pheric pressure pq towards the end of the exhaust 
stroke instead of maintaining the discharge through- 
out at the exhaust box pressure p,. This will not 
only keep down the ratio of exhaust gases retained, 
but will actually diminish them comparatively to 
the ratio which holds when the exhaust and super- 
charging pressures are approximately equal. This 
higher mixture strength will then result in higher 
pressures. Kelatively, the temperatures also should 
be higher, but this tendency will be to some extent 
counteracted both by the higher proportion of fresh 
gases and by the prevailing lower air temperatures 
at the higher altitudes. The dotted portion of the 
annexed diagram shows the effect on the indicator 
diagram which would result from this partial release 
of the exhaust gases to atmosphere. 

Assuming that at any altitude the exhaust pres- 
sure is p, and the supercharging pressure p,, while 
pa represents the atmospheric pressure, it can be 
shown that if pa = pe = p; in any case, the weight 
ratio of fresh to exhaust gases is given by ar — 1 
where 

a is the explosion ratio 25 
and r is the compression ratio. 

Also, it can be shown that the relation between 
T,, the initial compression temperature, and Tg, the 
air temperature, is given by 

T= Te Af) 
a(r — 1) 
If, however, the more general case is taken when 
Pl> Pe > Pa 
the ratio of fresh to exhaust gases becomes, under 
the scheme proposed, and following the dotted 
portion of the annexed diagram, 
yYvo-ytl 
ar—b 
RTE SLlareT 
bY 
where 
b = Pu 
Pec 
and the temperature at beginning of compression 


becomes 
y—yt1 
ar--b Y 


TRS 


Taking a = 5 and r= 5 the values of T, and 
the ratio of fresh to exhaust gases are given in the 
following table for different values of b = e. 

Obviously, however, the value of a will increase 
as the ratio of fresh to exhaust gases increases, so 
that the actual ratio will increase even more rapidly 
than given in the table. The figures of the table, 
therefore, represent slightly less favourable condi- 


Te = To 
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tions than the actual, but nevertheless it can be 
seen that under such conditions the heat energy 
of the mixture has been increased by fully 3 per 
cent. and its temperature reduced by 12-5 per cent., 





b= 2, Ratio of Fresh to T 

pe Exhaust Gases. “4 
I-00 25-0 1-20 Ta 
0-800 34-8 1°16 Ta 
0-200 116-0 1-05 Ta 


giving a net overall increase in mixture strength of 
16 per cent. If the brake mean effective pressure 
at ground level is 120 Ib. per square inch without 


supercharging, then at an altitude for which Pa =0.2 


the mean effective pressure would be 139 lb. per 
square inch. Actually, however, this will be 
diminished by the back pressure pumping loss. 
Assuming exhaust release to atmosphere at three- 
quarter stroke and the unlikely high-back pressure 
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of 24 Ib. per square inch, this loss would be # x 24 
= 18 lb. per square inch, thus resulting in a net 
mean effective pressure of 121 lb. per square inch, 
practically identical to that at ground level. Under 
supercharging conditions as at present arranged, 
there is an actual diminution in the ratio of fresh 
to exhaust gases as the altitude increases, thus 
giving rise to a continually increasing deleterious 
effect on mixture strength, instead of a beneficial 
effect, as would be the case under the scheme 
proposed. 

There will be a loss, of course, on the turbine side 
of 25 per cent. available energy. Even granting 
this, however, it should be remembered that a back 
pressure of 24 lb. per square inch is unlikely to arise 
except with a turbo-compressor system of overall 
efficiency, say, under 28 per cent. The loss due 
to partial rejection of exhaust to atmosphere is, 
however, offset to some extent by the increased 
mixture strength at altitude. Thus an increase 
in mixture strength of 16 per cent. will result in an 
exhaust discharge having a heat value 16 per cent. 
greater than under normal ground charging condi- 
tions, and will, therefore, increase the 75 per cent. 
discharge which goes to the turbine to 87 per cent. 
relative to ground level discharge. 

The only conclusion possible from this analysis 
is that, under the most unfavourable conditions 
involving release of exhaust to atmosphere at three- 
quarter stroke, the scheme offers a means of constant 
power development to practically any height with a 
turbo-compressor overall efficiency of 25 per cent. 
It is possible, also, that an exhaust discharge to 
atmosphere at seven-eighths stroke may prove to be 
sufficient to realise the advantage sought. That, 
however, must remain at present as a matter for 
experimental verification. 








Bripce Construction, Morocco.—H.M. Consul at 
Rabat, Morocco, has notified the Department of Overseas 
Trade that a call for tenders will shortly be made by the 
Director-General of Public Works, Residency General 
at Rabat, for the construction of a bridge in reinforced 
concrete, having three arches of about 44} m. span and 
superstructure, to carry the road (No. 8) from Casablanca 
to M n over the river near Azemmour. The piers, 
&c., up to the level of the banks (about 5 m.) will not be 
constructed by the successful tenderer, but by the 
Government, 
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NOTES ON NEW BOOKS. 
_ One more edition of the well-known and much-used 
** Text Book on Theoretical Naval Architecture,’’ edited 
by that well-known naval constructor Mr. E. L. 
Attwood, has been published by Messrs. Longmans, 
Green and Co. (Price 12s. 6d. net.) The first edition 
of this popular work was printed in the year 1899, and 
the present volume is a revised version of the 1916 
edition. It has been considerably extended in many 
respects; for instance, a new Chapter, VI, has been 
devoted entirely to trochoidal wave theory; the new 
Chapter X deals with screw propulsion; and Chapter 
XI with propulsion by wind. The appendices have 


‘| been revised, and the examples by question and 


answer appear to have been selected with great care 
and are more numerous than in previous editions. 
The text book is very complete and is held in high 
esteem by naval architects, students and all connected 
with shipbuilding and shipping. 





There is given in a concise form a general review of 
most of the leading features of the principal types of 
internal-combustion engines, including the petrol, 
paraffin, gas, and heavy-oil semi-Diesel and Diesel 
types, in ‘‘ Internal Combustion Engines,” by J. Okill 
(Sir Isaac Pitman and Sons, Limited, London; price 
3s.). Within the scope of such a small work, comprising 
only some 122 small pages with 27 figures, it is of course 
impossible to deal exhaustively with any one phase, 
but the work will give a broad review of the internal- 
combustion art to those who do not wish to make a 
deep study of the subject. 





There is a large section of the community who wish 
to understand the general principles of every modern 
development in engineering and technology and also 
something of the construction and operation of the plant 
introduced to make use of the principles. The technical 
primers published by Sir Isaac Pitman and Sons, 
Limited, of London, were designed to meet this demand, 
and also to supply those who intend later to specialise 
in some particular line, with a reasonable introduction. 
This library now numbers 62 volumes. Each has 
about 120 pages and is sold at 2s. 6d. net. Each volume 
is provided with a bibliography of books and papers 
relating to the subject matter under discussion, and 
must prove of great value to the readers who are 
anxious to extend their knowledge. Among the recent 
additions to the series is a volume on “* The Diesel 
Engine,’ by A. Orton, in which the elementary 
principles of operation, the relationship of the cycle 
and performance to those of other internal-combustion 
engines, and the construction of the components of 
the complete engine are all dealt with. Some indica- 
tion is given of the values obtained for the various 
efficiencies and of the fuel consumptions, and the volume 
is concluded with a short reference to commercial 
efficiency, but there is no indication here of the economic 
value of the engine as compared with that of other 
prime movers. 

With the growth of application of radiographic 
examination of materials, whether metallic or not, the 
need for a volume on this subject was felt, and it has 
been met by the issue of “ he Industrial Applications 
of X-Rays,’ by P. H. 8. Kempton. While the author 
is an enthusiastic believer in the value of the system, 
yet he is not blinded to the present-day limitations 
to the use of the method. Some very interesting 
X-ray photographs are used to illustrate the text and 
give a clear idea of the appearance of the defects in 
metal parts and in timber. Protective and safety 
devices and their necessity are dealt with in an interest- 
ing chapter. 

Mr. William H. Black has contributed a volume to 
the series on ‘‘ Structural Steelwork,’’ in which he has 
treated the basic principles of graphic statics and their 
application to the design of steel structures. A fully- 
worked-out example of the design of a steel building, 
for use as a foundry, provides the necessary information 
of the use of the general principles in an actual example. 

Among the uses of electricity, the application to agri- 
culture is of great importance, for here we must consider 
all types of electric driving and haulage, pumping, 
milking, as well as the improvement of yields by 
electroculture. The effect upon the soil of electrifying 
actions in rendering the constituents necessary for 
plant growth more soluble and more easy to assimilate, 
and the increased flow of sap, formation of starch and 
sugar, and other actions, are referred to in a volume on 
“* Electricity in Agriculture,’ contributed by Arthur H. 
Allen, which is a valuable addition to the series. 

The relationship of mechanical to metallurgical 
problems is well seen in the work done in such processes 
as drop-forging and stamping, and Henry Hayes, in 
his volume on these processes keeps these matters 
before his readers’ attention throughout the book. 
After discussing the development of the processes and 
the equipment necessary for them, the author describes 
the physical effects on the material, the heat and 
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hammer treatment of the product, and the dies which 
are used. Anyone looking for an introductory work 
on any of these subjects will find the books mentioned 
not only of interest but also of value. 





“* Blementary Internal-Combustion Engines,” by J. W. 
Kershaw, M.Sc., M.Eng. (published by Longmans 
Green and Co. ; price 5s. net), is now issued as a second 
edition, considerably enlarged in comparison with the 
first issue. It aims to give a student an elementary 
conception of the first principles governing the design 
of internal-combustion engines of all the leading types. 
The theory of the various processes and systems is more 
fully developed than the practical side of the question. 
The work is very fully illustrated, and the illustrations 
are better chosen than is usually the case in a volume 
of this scope and price. As is generally the case, when 
it is attempted to cover such a wide field within the 
scope of approximately 200 pages, the study of any one 
aspect is not very deeply carried out, but for those 
desiring a knowledge of first principles, this book will be 
found useful. 





We have noticed the various reports, which the 
Department of Explosives Supply of the Ministry of 
Munitions, and subsequently the Department of 
Scientific and Industrial Research have been issuing 
under the title ‘‘ Technical Records of Explosives 
Supply, 1915-1918.’? With No. 9 on “ Heat Trans- 
mission’? (H.M. Stationery Office; price 5s. 33d., post 
free) this very useful series of publications has been 
brought to a conclusion. Mr. W. Macnab, F.LC., 
who was responsible for the compilation of these small 
quarto volumes, acknowledges his particular in- 
debtedness to Professor A. W. Porter, F.R.S., for the 
theoretical portion of the report. Professor Porter’s 
work, we surmise, is not limited to the theoretical 
section, the first 16 pages of the volume, of 48 pages 
we should mention, that the many full-page plates are 
not counted in page numbers. These 16.pages comprise 
the deduction of formule for the coefficient of the trans- 
mission of heat through pipe walls, new alignment 
charts for pipes carrying liquids and for pipes carrying 
gases, and their application to the three main types 
of heat interchange, the tank interchange (heating or 
cooling of a fluid in a tank by means of a coil), the 
counter-current interchange, and the co-current or 
parallel-current interchange. In the first of these cases, 
it is shown, the amount of heat transferred is by no 
means proportional to the length of the pipe ; if 20 ft. 
of a certain piping would cool a liquid from 100 deg. 
down to 80 deg. C., an additional 20 ft. of the piping 
would only cool it to 70 deg. (not to 60 deg.), and so on. 
Further exemplifications of the uses of the formule 
and charts are taken from experiments made at Gretna 
and at Queen’s Ferry, with acid coolers having pipes 
made of glass, silica, lead or iron and carrying water, 
acid or gases. These substances were cooled by liquids 
or gases streaming over the pipes, the cooling being 
either direct by contact, or indirect by the evaporation 
of the liquid wetting the pipe. The unexpected 
observation was made that stirring the liquid in a 
continuous cooler, consisting of a water coil placed 
in the liquid within an upright cylinder, actually 
decreased the efficiency of the cooler by 15 per cent. ; 
this diminished efficiency was ascribed to the faulty 
design and the insufficient dimensions of the coil. The 
volume further gives full details of various experiments 
on the cooling of condenser water by means of Quinan 
bubbler scrubbers, in which air or gas is forced through 
a layer of the water supported on a perforated 
diaphragm, the velocity of the air being sufficiently 
great to prevent the downward flow of the water 
through the small perforations, } in. in diameter. 
The actual data on volumes, rate of flow, power con- 
sumption, &c., make these examples very instructive. 








The application of the Diesel oil engine to marine 
Propulsion at the present time, is undoubtedly being 
retarded by the lack of knowledge amongst certificated 
Sea-going engineers of this prime mover. Shipowners 
are naturally somewhat diffident on the score of the 
supply of competent personnel, although there is a keen 
desire amongst the younger members of the marine 
engineering profession to gain knowledge towards 
having their Board of Trade certificates endorsed for 
oil-engine driven vessels. This, of course, is only a 
passing phase, and the generous response which the 
author of “ A Manual of Marine Oil Engine Practice,” 
by J. W. M. Southern (James Munro and Co., Limited, 
Glasgow ; price 25s. net) has received from most of 
the leading manufacturers, shows that the dispelling 
of any doubts arising from lack of complete knowledge, 
is realised to be a duty and an immediate necessity. 
The volume under review fits the present gap between 
the popular and the purely technical and design aspects 
of the question of the internal-combustion engine, and 
i written by one amply qualified to know and to 

eal with the ‘specific type of reader for whom it is 
primarily intended, it can be said to be quite the best 








work of its kind up to the present time. Very com- 
prehensive descriptions, with many arrangement 
drawings to a good scale, are given of all the leading 
features of the principal types of Diesel engines. There 
has not been published a better selection of arrange- 
ments of marine internal-combustion prime movers. 
Of particular merit are the diagrams with descriptions 
explaining the method of operation, and the principles 
of the many different types of main engine reversing 
gears and mechanisms. In preparing students for an 
examination, part of the curriculum must always be 
practice in answering questions, and on many aspects 
of the Diesel engine a large number of questions and 
answers have been included. In suitable proportion, 
the auxiliary engines have been dealt with. We 
commend this volume, and only regret that the high 
cost of materials and printing makes the price such 
that its appeal will be more limited than is desirable 
and would have been the case if it had been possible 
to produce it at a popular figure. 





The study of the processes of engineering drawing 
is one of the most important of all in the training of 
young engineers. By the early practice of the art the 
habits of exactitude and systematic: thinking are 
acquired, for all the parts which go to make up the 
machine under consideration must be assembled 
together in proper relationship. Among the many 
works which have been written on this subject the 
best of them show step-by-step progression towards 
the attainment of skill in dealing with complicated 
work. Mr. Frank Castle, whose book on ‘* Machine 
Construction and Drawing’’ was originally published 
seventeen years ago, is among those who have aimed 
at systematic treatment, and the new edition, recently 
published by Messrs. Macmillan and Co., Limited, at 
7s. 6d. net, is to be welcomed. The volume contains 
an unusually large number of figures, showing a great 
variety of machine and engine details. Short notes 
accompany the drawings of each example to indicate 
the purpose of the details. Any young engineer who 
draws the examples given in this book and works 
through the exercises will have acquired a valuable 
experience on which to build in the wider sphere of 
work in the drawing office. 





For that considerable section of the general public 
of this country which takes a genuine interest in the 
ships of the British Navy, a useful work has been 
prepared by Mr. Oscar Parkes. The book is entitled 
Ships of the Royal Navy, and its object is to describe 
the different types of ships in a semi-technical manner, 
suitable both for the general reader and for those 
requiring more detailed information. Battleships are 
first dealt with, the development of design from the 
Majestic to the Orion being treated in one section, 
while separate sections are devoted to the later classes. 
Representative vessels of each class are illustrated by 
reproductions from photographs, and, in all cases, 
particulars of armament, machinery and protection are 
given, in addition to general information and notes on 
the appearances of the vessels to assist in identification. 
Other sections of the book deal in a similar manner 
with battle-cruisers, cruisers, light cruisers, monitors, 
aircraft-carriers, destroyers, flotilla-leaders, auxiliary 
vessels and small craft of all kinds. The aircraft 
carrier section, we may mention, contains reproductions 
of two excellent wash drawings by the author, showing 
the finished appearance of the new vessels Eagle and 
Hermes. We welcome this new publication, which is 
to be issued annually in future, since it will tend to 
foster public interest in the Navy, and in this way to 
assist the Admiralty in its difficult task of maintaining, 
under present conditions, a fleet of sufficient strength 
and efficiency to meet future requirements. It must 
be remembered that the surrender of the German Fleet 
at Scapa by no means removed the necessity for the 
existence of the British Navy. The latter must still 
be regarded as our first line of defence, although inter- 
national agreement and the urgent necessity for national 
economy have led to reductions in its strength which 
give rise to anxiety in some quarters. An enlightened 
public opinion, we feel confident, would offer powerful 
resistance to any attempt to reduce the Navy below 
the minimum necessary for security, and Mr. Parkes’ 
book appears to supply much of the information 
necessary to form such an opinion on British naval 
matters. The price of the book is 6s. net, and it is 
published by Messrs. Sampson Low, Marston and 
Company, Limited, Overy House, 160, Southwark- 
street, S.E.1. 





In these days propaganda work is employed by people 
interested in developing the use of any commodity 
to an extent formerly unknown. An association has 
been formed of those interested in extending the use 
of gas to undertake joint advertising and general 
publicity work for the benefit of all. The campaigns 
are carried on with great thoroughness but not always 
with matter that is particularly accurate. A book of 





notes of lessons for the use of school teachers on the 
subject of “Gas, Manufacture, Distribution and Use,’’ 
issued by the British Commercial Gas Association is 
an example of one side of this activity. The work is, 
of course, of a very elementary and popular character, 
but accuracy of statement should have been the aim 
of the authors. As an example of the type of matter 
that is provided for the guidance of the teachers a 
statement from Lesson 87, page 95, may be cited. It 
reads ‘‘ Six years later’’ (that is, after the introduc- 
tion of Lenoir’s engine) “Otto and Langen intro- 
duced a much more economical engine, usings about 
44 cub. ft. per hour for each horse-power, worked on 
what is known as the ‘Otto’ principle, which is 
employed in all gas engines to-day.”’ This tit-bit will 
be appreciated by all who are interested in gas engines ; 
the writer should have avoided mixing up two different 
inventions in this way. Many of the remarks regarding 
smoke abatement by the use of “the purified essence 
of coal’’ need some slight modification, for there are 
other factors in the pollution of the atmosphere of 
large industrial towns than the domestic fire. It is 
interesting to note that although William Murdock 
preferred to spell his name as we have printed it, he 
is referred to here as Murdoch. Educating the public 
in the ways of progress is commendable, and we think 
this book may be of service in that endeavour, although 
it is not free from blemish. 





It was, we believe, de Morgan who first laid emphasis 
on the superior legibility of the old type printed figures 
having tails extending above or below the general 
level of the type. In this he has received the support 
of professional computers as a class. Certain other 
improvements intended to diminish the risk of extract- 
ing the wrong figure through confusion of successive 
lines have since been introduced, and in the best tables 
of to-day each successive ten in the argument has a 
line to itself enclosed between top and bottom bars, 
the nine intermediate members being spaced in groups 
of three. It is found that this arrangement much 
reduces the possibility of a wrong entry. A seven figure 
logarithm table embodying all these features was 
published in German in 1869, and has since gone 
through 13 editions. An English edition, priced at 
12s. 6d. net, is now being issued by Messrs. Chapman 
and Hall, Ltd., under the title of “4 New Manual of 
Logarithms,” by Dr. Bruhns. The table of logarithms 
of numbers constitutes only a portion of the total 
text, which includes, besides, an extensive table of the 
logarithms of the trigonometric functions. These are 
tabulated for angles, varying by single seconds for the 
regions between 0 deg. and 6 deg. and 84 deg. and 
90 deg., whilst for intermediate angles the tabulation 
extends to every 10 seconds. The first differences are 
printed against each entry, so that interpolation is 
easily effected. 





The great utility of tables of physical and chemical 
constants is generally recognised. The work of com- 
pilation is, however, far from easy, as to do the work 
well requires both wide knowledge and sound judgment 
in order to determine whether or not particular results 
are worthy of permanent record. This observation 
applies more particularly to a compilation intended to 
have a permanent value, and a less meticulous scrutiny 
suffices when the publication is an annual one. It is, 
indeed, often useful to an experimentalist to know 
what has been accomplished by other workers, even 
if their results are provisional merely. To such the 
“Tables Annuelles Internationales de Constants et 
Données numerique’’ are of great utility. The two 
parts of Vol. IV covering the years 1913 to 1916, 
have now been issued and are obtainable either from 
Messrs. Gauthier-Villars et Cie., Paris, the Cambridge 
University Press, Cambridge, and the University of 
Chicago Press, Chicago. The text is in French, but 
the data given are international in character and cover 
pretty completely the whole field of physics and 
chemistry, and some attention is also given to the 
requirements of the engineer. Reference to the original 
sources are given in each case, so that those who require 
fuller data or who may be doubtful as to trustworthiness 
of certain of the figures can easily look up the original 


paper. 





THE ARCA REGULATORS. 

In very many industrial processes it is necessary 
to regulate some physical property of some material, 
such as the pressure of steam, the humidity of air, the 
temperature of a liquid, and so on. The list might 
be extended to considerable length. Regulations of 
this kind are frequently carried out by hand, but a 
closer regulation and one costing less to obtain is 
usually achieved when a satisfactory automatic regu- 
lating apparatus is available. Many such appliances 
of various kinds are in use in the industries. Some are 
good and some are indifferent, and no purpose would 
be served by attempting to describe in a phrase the 
qualifications of such a miscellaneous collection of 
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types. It is fair to say, however, that sensitive and 
accurate regulation is, as a rule, only obtained by 
sensitive apparatus, which is not difficult to put out of 
adjustment, and which usually requires fairly skilled 
attention. This state of affairs lends great interest 
to the automatic regulator which is described in this 
article, and which is known as the Arca. This appli- 
ance is of quite remarkable sensitiveness and accuracy, 
and yet contains no delicate parts of any kind nor any 
mechanism which is likely to get out of order. 

The Arca regulator is a purely mechanical appliance 
and has none of the electrical features which one is 
perhaps apt to associate with sensitive regulation. It 
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also has a remarkably wide field of application, and 
among other uses has been applied for controlling 
steam, air and water pressures, temperature, humidity, 
voltage, speed, the density of liquids, the adjustment 
of the electrodes of electric furnaces and the regula- 
tion of the flow of pulp in paper manufacture. It is 
of interest and importance to note that the same 
regulator is applied for any of these duties. The 
variation of whatever physical property is being 
controlled in all cases is caused to act on a similar 
element in the regulator. The result of this is that 
in all its essential parts the regulator is a stan- 
dard article and can be made in quantity giving 
all the advantages of large production and con- 
venience in replacements. The Arca regulator is a 
Swedish invention and has up to the present had 
its greatest number of applications in Scandinavia. 
There are, however, a number of installations working 
in this country. The appliance is the invention of 
Mr. Ragnar Carlstedt and the patents are the property 
of the parent company, the Aktiebolaget Arca Regu- 
latorer, of Stockholm. The device is now being 
manufactured in England by British Arca Regulators, 
Limited, of Windsor House, Victoria-street, London. 
It is of interest to note that Messrs. Belliss and 
Morcom, Limited, are associated in this new company, 
and that the regulators are to be manufactured at 
their works. 

The operation of the regulator may be described 
with reference to Figs. 1 to 3 on this page, which 
show all its essential parts in a somewhat diagrammatic 


way. Fig. 1 shows the appliance set up for controlling | 


a steam-reducing valve and maintaining constant 
pressure in the low-pressure main. The relay shown at 
a in Fig. 1 is given in section and to a larger scale in 
Fig. 2, while similarly the pilot valve 6 is given to a 
larger scale in Fig. 3. The reducing valve shown at d 
is operated by a chain and counterweight from the 
cylinder c. This cylinder is supplied with pressure 
water at anything from 10 to 70 lb. a square inch. 
The actual value of the pressure of supply is of no 
particular importance and connection to the town 
mains is usually all that is necessary. The consump- 
tion of water is small. As pressure water is supplied 











| to the upper part of cylinder c the piston falls, and 


pulling down the chain increases the opening of the 
reducing valved. Similarly when the cylinder is put 
to exhaust the piston rises and the valve closes under 
the action of the counterweight. Connection to the 
water supply is made through the pipe e, which 
connects to the pilot valve as shown in Fig. 1. 
Connection to exhaust is made through the same 
valve and through pipe f. 

Before dealing further with the pilot valve and trac- 
ing out the water connections we may refer to the 
relay a which contains the regulating feature of the 





inside it, which is that of the low-pressure main. The 
lengthening or shortening of this bellows causes the 
fall or rise of the lever 1, which is supported so that it 
can swing on the end of the pivot to be seen at its 
right-hand end. Opposite the other end of this lever 
there is a nozzle m, which is supplied with water 
through the pipe h. This is the same water supply 
which is used to operate the piston of cylinder c. It 
reaches the nozzle m from the supply pipe e, via the 
pilot valve 6 and the pipe h. The water flowing'from 
this nozzle plays on the end of the lever /, which is 
held up in position by the helical spring which can be 


apparatus. As will be seen from Fig. 1, this relay is! seen in Fig. 2. 
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Fig. 6. ReGuLator ATTACHED TO OPERATING 
CYLINDER. 


connected by pipe g to the low-pressure main and by 
pipe / to the pilot valve 6. It also has a waste pipe ?. 
From the cross-section given in Fig. 2, it will be seen 
that the connection g from the low-pressure main leads 
to a corrugated vessel k. This vessel is a solid copper 
spinning and forms a sensitive bellows which increases 
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This spray of water impinging on the end of the 
lever 1 forms the essential regulating feature of the 
Arca regulator. If, owing to fall of pressure in the low- 
pressure steam main the bellows & contracts, the end 
of the lever moves nearer to the nozzle m. This 
restricts the flow of water from the nozzle with the result 
that there is a rise in pressure in the pipe h. This rise 
of pressure operates the pilot valve b, with the result 
that more water is supplied to the cylinder c, so that 


or decreases in overall length in terms of the pressure | the reducing valve d is opened further. The operation 
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of the pilot valve will be understood from Fig. 3. As 
will be seen, the valve casing contains an upper chamber 
to which the pipe / is connected. This chamber has 
connection with the pipe e, so that it is kept full of 
water. The upper surface of the chamber is formed 
by a flexible diaphragm n, to which the moving part of 
the piston valve is attached, and as pressure rises in 
the valve chamber owing to the partial throttling at the 
nozzle m the diaphragm n is deflected upwards and 
carries the valve with it. By means of suitable ports 
this puts the cylinder c into communication with the 
supply pipe e. The action continues until correct 
pressure has again been reached in the low-pressure 
steam main, when the lever / moves back to its normal 
position and the piston valve comes to rest. If pres- 

















and is quite remarkably sensitive. At the same time 
the partial choking of this jet in the way described 
gives ample and instantaneous power for the operation 
of the pilot valve which can, of course, in turn, be made 
to control almost any type of apparatus. The water 
which issues from the jet m escapes to waste down the 
pipe i. The jet, however, is quite small, and the 


Fig.J. 








given, and there will be no need to indicate the purpose 
of the various parts shown in these figures. It should 
be pointed out, however, that in this case the connec- 
tion from the steam or air supply which is to be kept 
at a constant value, is made to the outside of the 
bellows instead of the inside, as in Fig. 2. This allows 
of a convenient and compact arrangement for the 
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sure tends to rise too high in the low-pressure steam 
main the lever 7 moves further away from the nozzle m 
ham ag agar: Asam jet flows more freely, pressure 
8 in the valve chamber and t i i 
to eee nd the cylinder c is put 
Prey. we have already said, the water jet issuing from 
ihe nozzle m is the essential regulating feature ofjthis 
appliance. The arrangement is practically frictionless 





water consumption is of little importance. As already 
explained, and as, indeed, will be obvious Figs. 1 
to 3 are somewhat diagrammatic, but an actual 
arrangement of an Arca regulator of the same type as 
that shown in these figures is given in Figs. 4 and 5 
on page 168. @In this case the relay and pilot valve 
are built as a single unit. ~ The details of the arrange- 
ment will be followed from the description already 
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transmission of the bellows’ action to the lever. As 
will be clear from Fig. 4, this lever is floating on two 
points, on which it is maintained by the helical spring 
above it. This makes it very sensitive to alterations 
in the length of the bellows. As before mentioned, the 
bellows is a one-piece copper stamping and spinning, 
and forms a beautiful example of the. type of work 
it represents. Before leaving Figs. 4 and 5, there is 
a further point to which we would like to direct 
attention. This has reference to a strainer which is 
incorporated in connection with the apparatus in order 
to remove any free impurities which may exist in the 
water supply, although it may be certainly taken that 
as a rule clean water will be employed for the regulator, 
since the quantity used is quite small, and no question 
of impurities is as a rule likely to arise. The strainer, 
which is self-cleaning, is incorporated in the design. 

The apparatus shown.in Figs. 4 and 5 does not, of 
course, include any power cylinder, such as is indicated 
at cin Fig. 1. By suitable connections the pilot valve 
may, however, be made to operate such a cylinder or 
equivalent apparatus. For convenience in erection 
and in order that the regulator may be supplied as a 
complete single-piece article, the Arca Company also, 
however, build the regulator complete with the operat- 
ing cylinder. Such an arrangement is shown in Figs. 
6 and 7. These figures will be understood from what 
has gone before without further explanation. Another 
form of the regulator is shown in Fig. 8 on this page. 
This is a special application for reducing valves. A 
double-beat valve is employed in order to lessen the 
work required in operation and the pilot valve is 
omitted, the variations in pressure induced by the 
movements of the jet lever being employed directly on 
a large diameter diaphragm, which operates the valve. 
The relay chamber is bolted to the valve casing at its 
back side and consequently cannot be seen in Fig. 8. 
As will be noted, the reducing valve is in this case 
mounted with a by-pass. 

In all the arrangements of the regulator so far 
described the movement of the jet lever has been 
controlled by the copper bellows which are arranged 
to respond to some type of pressure variation. In other 
applications in which the relay is installed to act in 
terms of the variation of some other physical property 
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such as temperature or humidity, the jet lever is con- 
trolled in some other way. In every other respect, 
however, the relay remains as already described. An 
application suitable for the control of temperature or 
humidity is illustrated in Fig. 9. As will be seen, the 
jet lever, instead of being controlled by a bellows, is 
connected to a thread, or tape of some kind, the 
tension of which can be regulated by an adjusting 
screw at the top of the frame. For temperature 


measurement the thread takes the form of a strip of 
ebonite, the length of which varies with its temperature. 
When arranged as shown in the figure, the relay would, 





Fig. 13. 
Parer Puce. 
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to cause the relay to act and set a valve-operating piston 
in motion, For humidity control, the ebonite strip is 
replaced by a series of horsehairs, the length of which 
is a direct function of the hygrometric condition of the 
atmosphere in which they are placed. 

An arrangement of the regulator for application to 
electrical work is shown in Figs. 10 and 11. In this 
case the movement of the jet lever is controlled by a 
relay, the position of the armature of which is dependent 
on the voltage across, or the current in, the apparatus 








[FEB. 9, 1923. 


heat was also reduced. Another application we have 
mentioned, that of the control of the flow of pulp to a 
paper-making machine, is illustrated in Fig. 13, on 
this page. In this case the jet lever is connected tu 
an.arm carrying a light roller, which rests on the pulp. 
If the thickness of pulp varies, the roller rises or falls 
and so moves the jet lever, which controls the valve 
in the pulp-supply pipe. The arrangement results in a 
more even flow with consequent production of paper 
of a more constant quality. Of our remaining illustra- 

















Fig. 14. Recuiator ConTROLLING STEAM VALVE. 
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of course, be mounted in the chamber, the temperature 
of which it was desired to regulate. It will be clear that 
variations in the length of the ebonite strip will result 
in alterations in the position of the jet lever, so that 
the resulting alterations in the jet flow may be utilised 
to operate temperature controlling valves or dampers. 
The ebonite strip is of large surface and responds very 
rapidly to alterations in atmospheric temperature. We 
have had an opportunity of seeing an apparatus of 
this kind in operation which well illustrated the remark- 
able sensitiveness of the relay. The mere holding of 
the hand in the neighbourhood of the strip was sufficient 








to which the regulator is connected. In this way 
almost any electrical apparatus may be controlled. 
An application to an electric furnace for controlling the 
position of the electrodes is shown in,Fig. 12, on page 169. 
As will be seen, the electrodes are moved by hydraulic 
cylinders which are controlled by the Arca regulator. 
With an installation of this kind made at the Vaesteras 
works of the Swedish General Electric Company, the 
labour of two workmen, who had previously been 
engaged to regulate the electrodes by hand, was dis- 
pensed with, and four heats could be run in a day 
instead of three. The consumption of electrodes per 





tions, Fig. 14 shows an actual application of an Arca 
regulator to the control of a steam valve, while Fig. 15 
gives two curves illustrating pressure variations in an 
industrial process. The upper curve shows the closest 
regulation which was obtained by hand, and the lower 
the corresponding result after the installation of an 
Arca regulator. 

The two recorder diagrams given in Figs. 16 and 17 
refer to the operation of a gas producer plant in a large 
Sheffield steel works. Arca regulators are arranged 
to control the air and steam supplies to the producer 
and so maintain constant pressure in the gas main. 
The gas pressures in the main, with and without the 
regulator in operation, are shown in Figs. 16 and 17. 
In order to maintain the constancy of pressure which 
is shown in the former of these two figures it is necessary 
to control the gas generation in terms of the con- 
sumption. This is attained by arranging that regu- 
lators connected to the main shall control the pressure 
of the steam and air supplies to the producer. These 
regulators are not, of course, required to hold these 
steam and air pressures constant. They are required 
to vary them in terms of the demand on the gas main. 





INDUSTRIAL NOTES. 

THE issue, No. 9, vol. iii, of the Bulletin of the 
British Engineers’ Association contains a number of 
figures of National Exchequer expenditure under the 
heading of ‘ Civil Services,” of which we quote the 
following for the year 1922-23, those for the year 
1913-14 being given in brackets: Old age pensions, 
22,619, 0001. (12,425,8211.) ; public education 55,487,000 
(19,169,6471.) ; Ministry of Health and Health Insur- 
ance, 13,680,0001. (5,341,163/.); Ministry of Labour 
and Unemployment Grants, 22,370,000. ( 1,161,712/.). 
The table further shows that whilst the national income 
has increased by only 20-8 per cent., the Exchequer 
expenditure has increased by 278 per cent. ; further, 
the national income in terms of commodities and 
services is now worth only about 70 per cent. of its 
pre-war value. , 
In another part of the same bulletin a statement 1s 
made to the effect that it is only honest and fair to the 
Government and the people to state quite frankly 
that there is no possibility whatever of adequate un- 
employment benefits being provided, under an 1- 
surance or any other scheme, unless the annual wealth 
production of this country be very substantially 1- 
creased. In order to achieve this, the selling prices 
of our goods must be brought within the purchasing 
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power of the markets of the world. Our only real 
chance of accomplishing this lies in the release of 
our large untapped reserve of productive power, by the 
removal of restrictions on output which are now 
making it impossible to add to the wealth and comfort 
of the whole nation. 

A meeting took place in London at-the end of last 
week between committees of the Shipbuilding 
Employers’ Federation and the Federation of Engineer- 
ing and Shipbuilding Unions, on the question of over- 
time on exceptional and urgent work, and on night shifts. 
At the close of the meeting, Mr. Frank Smith, secretary 
of the latter body, stated that “‘some progress had 
been made, but no definite conclusions had been arrived 
at, and the meeting had been adjourned until Thurs- 
day (yesterday, the 8th inst.); he added that some 
very complicated questions as to rates, &c., were 
involved, and it was not an easy matter to reach an 
agreement on a broad national basis.”’ 

In the meantime work is going to Continental 
yards. Thus a ship now lying at Hull is to be repaired 
at Rotterdam at a lower cost and more quickly than 
would obtain in a British yard; another, a large 
Glasgow steamer, is already in Rotterdam for extensive 
repairs, in regard to which British yards decided not 
to quote owing to the very limited chance they had 
of receiving the order; a third vessel, a Greek steamer 
is to be repaired at Antwerp, the continental firm 
having quoted a lower price and shorter time for the 
work. There is urgent need for “the removai of 
restrictions on output,’ to quote the bulletin above 
referred to. : 





According to the Glasgow correspondent of the 
Manchester Guardian, some alarm has been expressed 
on the Clyde at the volume which the emigration 
from the area of skilled workers to America and other 
countries has gradually assumed, as the result of pro- 
longed unemployment and distress. Officials of the 
United Patternmakers’ Society state that in recent 
weeks an abnormal number of their members have been 
leaving for the United States. Many of the emigrants, 
it is stated, are among the best craftsmen, and when 
better trade conditions return it may be found that 
in some trades there is a shortage of skilled workers. 
The men who have left the Clyde have in the majority 
of cases gone to certain employment at, it is stated, 
wages about double the amount which they can earn 
in this country. ; 

This is rather too bare a statement, since it omits 
all reference to the fact that the United States’ works 
and yards are not run for the sole welfare of their 
employees, but demand an output corresponding to the 
pay given, as these Clyde men may soon discover. 
It omits also all reference to rent and other costs of 
living which come on the debit side of the men’s budget. 





The length to which men who are in receipt of the 
dole are prepared to go in declining work is illustrated 
by a recent case. Work-was offered in the Belfast 
yard of Messrs. Harland and Wolff to 120 Govan ship 
joiners, to complete the work on a large Dutch liner, 
the firm desiring to give Govan men the first chance 
of theemployment. The wage offered was 31. per week, 
the standard rate for Belfast, and 8s. 6d. per week 
above the rate for ship joiners on the Clyde, The work 
was to take about two months, A few men accepted 
the offer; the large majority, however, declined, and 
these have had their unemployment benefit suspended. 
lhey argue that this has been wrongfully suspended, 
contending that Ulster is a foreign country in the same 
Sense as other overseas parts of the Empire. The 
matter has been referred to the Chief Insurance Officer 
for consideration. 





Anexample of the over-bearing attitude of unions in 
this so-called free country is afforded by the report which 
reaches us of a meeting which was held in Newcastle, 
last Saturday, to consider “ the best methods” to be 
adopted to eliminate the non-unionists from the ranks 
of the railway men in the North Eastern area of the 
London and North Eastern group. The matter was 
discussed for one hour, and the best method arrived 
at is framed in the following resolution, which was 
carried ; —“That this conference urge the Executive 
Committee of the National Union of Railwaymen to 
sanction the men ceasing work one day per week until 
all workers on the North Eastern area join the National 
Union of Railwaymen.”’ From this it will be seen that 


the Executive Committee of the N.U.R. is to decide 
the point finally. 


um a report upon bulletin No. 27, issued by the 

Yomen’s Bureau, Department of Labour, The Iron Age, 
New York, states that the iron and steel industries of 
the United States employed 70,410 women in 1920, as 
compared with 29,697 in 1910. This included a wide 
variety of industries covering plants using iron and steel 
as the principal articles of manufacture. The automobile 
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factories accounted for 12,788 women as semi-skilled 
operatives in 1920, only 848 being similarly employed 
in 1910. In blast furnaces and steel rolling mills 
women operatives numbered 4,101 in 1920, or nearly 
twice as many as in 1910. These women were not 
employed in actual operation of either the furnaces or 
the mills, but in certain departments attached to such 
plants. The number employed in iron and _ steel 
factories and foundries manufacturing machinery and 
other iron and steel products was 36,338 as against 
16,043 in 1910. Figures given for other mechanical 
industries also point to a great increase. The bulletin 
further states that although the census was taken only 
fourteen months after the close of the war, and the 
industrial prosperity due to the war still existed, the 
fact must not be overlooked that there was a greater 
increase from 1900 to 1910 in the number of women 
employed in the iron and steel industries, indicating 
that women were already firmly established there 
even before the war, and that the industrial upheaval 
due to the war served only to accelerate a movement 
already well under way. 

Had it been possible to add the total figures for 1922, 
the information would have greatly gained in interest. 





YEAR-BOOKS AND ANNUALS. 

The Association of British Chemical Manufacturers, 
Incorporated.—A very useful official directory has been 
issued by this assoriation, giving the names and addresses 
of its members and a classified list of their manufactures. 
This latter list includes the names of all the products 
manufactured, pharmaceutical chemicals, dyes, ex- 
tracts, products used in various industries, and under 
each the names of the British makers are printed. 
The full address of the makers is obtained from the list 
of members which opens the book. The names of the 
products are given in English, French, Spanish, Italian, 
Portuguese and German, and there are indexes to the 
products in all these languages. A special chapter deals 
with products under their proprietary and trade names 
and gives their chemical description in the different 
languages. The book is very neatly printed and will 
form a useful guide to many trades and to a large 
number of commercial firms all over the world. It can 
be obtained at the price of 10s. 6d. from the offices of the 
Association, 166, Piccadilly, W. 1. 





The ‘‘ Mechanical World’’ Electrical Pocket Book, 

1923.—This is published by Messrs. Emmott and Co., 
Limited, 65, King-street, Manchester, and 20, Bedford- 
street, London, W.C. 2 (price 1s. 6d. net). It is well- 
known among engineers generally, and is made up for 
the most part of short descriptive articles bearing such 
titles as “‘ Rectifiers,’ ‘‘ Notes on Electric Lifts,’’ &c. 
The amount of tabular matter, which forms the main 
feature of some engineering pocket books, is com- 
paratively small. These short articles giving the out- 
lines, and setting out the main features, of the various 
sub-branches of electrical engineering are frequently of 
much value particularly to junior members of the 
profession, but we think the useful scope of the book 
could be considerably widened if the source of the 
information given was indicated and if there was less 
apparent reluctance to mention the names of firms or 
individuals responsible for any particular development. 
There is, for instance, a short article on ‘‘ The Trans- 
verter,’ but no indication is given of where the informa- 
tion has been obtained, who the apparatus is due to, 
or what firm, if any, is building it on a commercial scale. 
As another example, an “ arc-incandescent’’ lamp 
is described in which a small arc is maintained between 
a tungsten ball and a tungsten filament in an atmosphere 
of nitrogen, but as far as we can find, the name “ Point- 
olite ’’ does not appear in the book, and no indication 
is given of where such an “ arc-incandescent ’’ lamp 
can be obtained. We cannot think that this omission 
of the connecting links between technical descriptions 
and applications to practice adds to the value of the 
book. 
The Swedish Year-Book, 1922.—This year-book in 
the English language forms, in a small compass, a very 
complete encyclopedia on Sweden, in that it deals 
with the history, the Government, finances, law, social 
life, commerce and industry of the country. To 
business men it will prove of special value by reason 
of the information it contains in the matter of trade 
and trading conditions, natural resources (mining 
and others) of Sweden. There are many other chapters 
in the book which have special interest for a wide 
circle of readers. The exhibition which it is proposed 
to hold in Gothenburg from May to September next, 
to celebrate the 300th anniversary of the foundation 
of the town, will most probably attract a large number 
of visitors from this side, both business men and 
tourists, and to these the book will prove a most 
useful guide. It is edited and published in Stockholm, 
and is issued by the Swedish Consulate in London, 
329, High Holborn, W.C.1, 
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Taschenbuch der Kriegsflotten—By Captain B. 
Weyer; published by J. F. Lehmanns Verlag, Munich. 
(Price 8s. 6d.) This German year-book for the current 
year opens with tables of the units forming the German 
and other navies, including the Russian Navy, giving 
the names of the ships, their tonnage, speed, armament, 
armour, radius of action, fuel capacity, dimensions, 
builders, &c. Then follow views, side elevation and 
plan of typical ships, and tables comparing together 
selected battleships and cruisers of various naval 
powers. The long chapters on the alleged causes of 
the Great War and on the war itself, which formed a 
special feature of the book for 1922, are omitted from the 
present edition. This latter contains the clauses of the 
Versailles Treaty that apply to the German sea power ; 
data on the Washington Conference and a review of the 
various navies in connection with the clauses elaborated 
at the said conference. The book will prove interesting 
for reference purposes. On page 259, where there is 
a table giving the corresponding rank of naval officers, 
it would seem to us that under Italy “ Ufficiali 
Macchinisti’’ are intended and not the officers of the 
** Genio Navale.”’ 


Almanacks and Calendars.—We have received a 
monthly tear-off calendar from Messrs. August's 
Muffle Furnaces, Limited, Halifax ; also a wall calendar 
depicting the New County Hall, London, from Messrs. 
Joseph Westwood and Co., Limited, bridge builders 
and constructional engineers, Napier Yard, Millwall, 
London, E. 





SPECIFICATION FOR PERMANENT MAGNET 
STEELS. 


To tHE Eprror or ENGINEERING. 

Str,—An alternative point of view to that of Mr 
Ellis H. Crapper, as given in ENGINEERING, of February 2, 
page 129, may be of value. 

Ideal soft iron has a saturation intensity of magnetisa- 
tion (Is), its saturation residual magnetism (I;s) is equal 
to I,, so that I,s/I; is unity, and its saturation coercive 
force (Hes) is zero. As hysteresis is developed by harden- 
ing, I, remains unchanged, I,s/Is decreases from unity, 
and H-s increases from zero. The minimum value to 
which I,s/I; tends, and the maximum value to which Hes 
tends, as hysteresis increases, depend, like I;, on the 
material. I;s/I; and Hrs are probably connected by 
some simple law, but at present we must consider that 
there are three independent parameters in the magnetism 
of a piece of steel, viz, Is, Irs/Is and Hes, All modern 
magnet steels have values of I; from 1,200 to 1,400, and 
of Is/Is from 0-7 to 0-5. The parameter that alters 
most is Hes, which may have any value in magnet steels 
from 60 up to, or beyond, 250. 

The energy involved in reversing the magnetism of a 
specimen of steel from saturation in one direction to 
saturation in the other direction, is expressed by 2H cs I; ; 
and thus I, is almost of more importance than the residual 
magnetism I,;, in that the material must be given a value 
of I, in the process of reaching I,s, and the energy 
expended in this process (and therefore the energy 
required to remove I;s), is measured, not by I,s, but 
by I;, along with Hes. 

The quality of steel for permanent magnets may thus 
be fully represented by the three quantities :— 

Saturation coercive force, Hes ; 

Coefficient of retentivity, I;s/Ts ; 

Saturation intensity of magnetisation, I;. 
Mr. Crapper gives minimum values of 58, 65, 200 for H-s, 
of 0-65, 0-7, 0-625 for I,s/Is, in his three types of 
materials ; and a minimum value of 1,200 for I; in each 
type would complete the specifications. If the values of 
the three quantities referred to are found satisfactory, 
the values of the other quantities given in Mr. Crapper’s 
suggested specification will also be found suitable. 

T am, yours truly, 
ROBERT CocHRAN GRAY. 
Natural Philosophy Institute, The University, Glasgow. 





PUBLIC LIBRARIES AND ENGINEERING 
TRADE CATALOGUES. 
To tHE Epiror or ENGINEERING. 

Sm,—For some time past I have been endeavouring to 
bring together a representative collection of trade 
catalogues in the engineering industry, for the use of 
students in this city. Most of your advertisers and 
subscribers will doubtless have received my printed 
application during the past six months; but I hope 
that you will grant me space in your columns to ask 
for the co-operation of your readers in this work, in 
order that the collection may be made as representative 
as possible of the engineering industry in England. 
These catalogues are arranged in strictly classified order 
in our commercial and technical library, and form a very 
useful adjunct to the books and periodicals which are 
filed in that library ; and I hope that all representatives 
of firms that see this letter will favour me by sending 
a complete catalogue of their productions for filing in 
this collection. I may add that the collection, which is 
not wholly confined to the engineering industry, already 
contains some thousands of catalogues of very recent 
date. 

Yours faithfully, 
CHARLES NOWELL, 
City Librarian, 
Central Library, Coventry, February 3, 1923, 
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TRIAL ROLLING-STOCK FOR THE LONDON 
TUBE RAILWAYS. 


An inspection was arranged on Saturday by the 
London Underground railway authorities, of some trial 
stock which has been built recently by various firms. 
This rolling-stock is for tube operation, and the visitors 
on Saturday, after hssembling at Piccadilly were taken 
in one train ,to Finsbury Park, and thence in a second 
train to Barons Court. On each train there were three 
new cars of varying design. 

These cars are the outcome of an uncommon experi- 
ment by the\Tube Railways. They have been built 
by five different makers who were left as free a hand 
asfpossible by the railways in the matter of design 
and finish.@The purchasing company insisted upon 
adherence to-certain features such as cross-section, area 
and position*of doorways, air-operation of doors, and 
so on. Theffirms with whom the orders were placed 
were Messrs..\Cammell Laird and Co., Limited, Notting- 
ham, The Birmingham Railway Carriage and Wagon 
Company, Limited, Smethwick, The Gloucester Railway 
Carriage and Wagon Company, Limited, Gloucester, 
The§Leeds Forge Company, Limited, and the Metro- 
politan Carriage, Wagon and Finance Company, 
Limited, Birmingham. Needless to say the result has 
been very interesting, though we may say at once that 
although several of the cars are very pleasing in effect 
as regards interior decoration, lighting, &c., they do not 
by any means all strike one as suitable for tube railway 
service. An order for a sixth car was placed with the 
Gloucester Railway Carriage and Wagon Company, 
Limited, to the designs of the Underground Company 
itself, worked out we understand at Ealing under the 
superintendence of Mr. W. Agnew, the company’s chief 
mechanical engineer. 

We do not propose to deal in detail with these experi- 
mental coaches. In certain respects we think it evident 
that the question of expense must rule out some of the 
features they embody. On the other hand there 
are many points in them which will be appreciated by 
the public and will probably find embodiment in the 
standard design of coach ultimately adopted. The 
new trains when ordered and built will be put in service 
upon the Hampstead and City and South London 
Railways, between Hendon (Central) and Highgate and 
Moorgate. The trains will therefore run above ground 
over part of their route. 

In the new coaches there are no end platforms and 
doors, but two wide double doors are provided in each 
side, sufficiently far from the ends to divide the interior 
up into spaces which can be expeditiously filled and 
emptied. Provision for this formed a feature of the 
stock for the District Railway which we illustrated some 
while ago*, and has since been found a great improve- 
ment on the old system of end and central doors. 
Among the many features in the sample coaches the 
provision of frameless plate glass windows was notice- 
able. This excellent type of window was introduced 
many years ago on the Continent, first, we believe. in 
Switzerland. It is being slowly adopted here, but its 
neatness and simplicity seems hardly yet to be appre- 
ciated. Another feature is the improvement in the 
straps to which unfortunate passengers have to attach 
themselves. Strap-hanging is an uncomfortable 
business for anyone, and particularly so for any 
person otherwise than tall, but there is no reason why 
it should be made unnecessarily painful by the strap 
being contrived in such a manner that the fingers are 
squeezed in the effort to maintain an upright attitude. 
Some of the new forms of straps are more in the shape 
of rings, in some instances wooden-lined, and these 
enable a comfortable grip to be maintained with the 
ring well in the palm of the hand. These rings are 
attached to straps, or to shanks on swivelling brackets, 
but are fixed along the length of the car. 

In the matter of small fittings the same cars are well 
finished, though there was in some instances a tendency 
to depart from the simplicity which we consider a good 
point in recent coach design. The effect in some of the 
coaches of the oxidised silver fittings was very pleasing, 
but on the whole it is probable that in the London 
atmosphere bronzing would be a better form of treat- 
ment. The interior arrangements show small differ- 
ences in the disposition ‘of the seats and a con- 
siderable variety in the ‘deas as to what constitutes 
suitable upholstery. Some of the latter can hardly 
be said to be tasteful, while the most tasteful is probably 
too delicate to be serviceable in London. Two cars 
gave a particularly pleasing effect as regards the 
general appearance of the interior, namely, that by the 
Birmingham Carriage and Wagon Company/and the 
one by the Gloucester Railway Carriage and Wagon 
Company, Limited. 

The car by the Gloucester Railway Carriage and 
Wagon Company, built to their own design, is illus- 
trated in Figs. 1 and 2, on this page. It is mounted on 
two bogies of Gibbins’ spring-frame type, an illus- 
tration of one being given in Fig. 2. In this bogie the 





* See ENGINEERING, vol. cxi, pages 12, 37 and 102.3; 
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TRIAL ROLLING-STOCK FOR LONDON TUBE RAILWAYS. 


CONSTRUCTED BY THE GLOUCESTER RAILWAY CARRIAGE AND WAGON CO., LTD. 





Fig. 1. 








INTERIOR VIEW. 








Fig. 2. 


load is taken direct on roller side bearings and not on 
the centre pivot, eliminating side rolling, which has 
been unpleasantly in evidence on some of the tube 
railway stock. The body of this car is insulated with 
‘‘wadnit ’? rammed between the inner and outer 
sheathing. Windows are frameless and drop 6 in. ; 
provision is also made for blinds. The doors are 
sheathed with aluminium and are fitted with flexible 
rubber edges. Wood-lined ring straps, such as we have 
referred to above, are fitted to this car as shown in 
Fig. 1. 

On the whole we feel bound to state that as 
a practical proposition for London single-class ser- 
vice the car which appeared to us to be the most 
suitable was that designed by the Underground 
Railway’s Mechanical Engineer’s Department, and 
built by the Gloucester Company. Though not the 
equal of some of the others in artistic pretensions this 
car was fitted and upholstered in a very serviceable 
manner, and would, we believe, give a very good 
account of itself in traffic. This could not be said with 
equal certainty of all, while as regards cost the railway- 
designed car would undoubtedly have the advantage 
over some of the others. We should not be surprised 
to find, when the standard car design appears, that it 
embodies a good many features of this car, possibly 
combined with points which have been brought out in 
the others. 





ONE OF THE BOGIEs. 


Motor Taxation Inquiry.—The fight of motor users 
against the present system of motor vehicle taxation 
opened at Westminster on January 26, when Sir Arthur 
Stanley, chairman of the Royal Automobile Club, gave 
evidence. before the Departmental Committee on the 
Taxation and Regulation of Road Vehicles (Ministry of 
Transport). A proposed new system of motor taxation 
by a flat rate duty on motor spirit has been laid before 
the Departmental Committee by the principal motor 
organisations, representing all classes of motor vehicle 
owners and every branch of the motor industry. Subse- 
quent sittings were held and the inquiry is proceeding. 





THE INSTITUTION OF AERONAUTICAL ENGINEERS. 
On Friday last, the 26th ultimo, a_ lecture entitled 
“Wind Tunnel Work at the National Physical Labora- 
tory,” was delivered by Mr. W. L. Cowley, A.R.C.S., of 
the laboratory staff. Actually the lecturer dealt with the 
plant and apparatus at the Laboratory more than with 
the work carried out, giving particulars of the various 
wind tunnels, including the new 14-ft. by 7-ft. duplex 
tunnel and illustrating them by means of numerous 
lantern slides. The accessory apparatus and methods 
of testing employed were also illustrated and explained 
in considerable detail, and reference was also made to the 
question of scale effect. The subject of model testing 1s 
one of considerable importance in connection with the 
development of aeronautics, and the lecturer, from his 
theoretical knowledge and practical experience of this 
class of work was able to make his lecture \both interest- 
ing and useful to an attentive audience. | 
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THE MACKELSON AUTOMATIC COUPLER. 
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Tae Mackelson automatic coupler which we illus- 
trate in Figs. 1 to 4 annexed, is designed primarily 
in the pattern we show, as a transition coupler to bridge 
the period of changing from the loose link coupler and 
side buffers to full automatic action and central buffing. 
Like the A.B.C. coupler, which has been successfully 
sed for many years, the Mackelson coupler employs 
® single link or shackle, but the latter has a hook solid 
with the draw bar shank. The coupling action is very 
simple. When two wagons fitted with the coupler 
come together the undermost link strikes faces which 
guide it on to and over the opposing draw hook. If the 
wagons are on a curve the link strikes side guides 
which bring the link and hook into line for engagement. 

Pivoted on the link or shackle pin is a crank lever A 
(Fig. 2), formed of two plates riveted together. This 
crank is arranged so that it is struck up if the coupling 
link is lifted by means of the links and lever shown. 
rhe lifting of the link is effected by depressing short 
levers fitted on both sides of the wagons at the head- 
stock. When the lever A is struck by the link and 
turned about its pivot, its short arm, which normally 
is level with the bottom of the draw hook recess, lifts 
— engaging link up to a level with the top of the draw 
“ie and the link pulls clear when the wagons are 
crawn apart. It is possible to set the coupling for 
this position so that wagons can be shunted together 
without coupling, or can be set for uncoupling to be 
pulled out later. The connection between the link 
and the lifting lever is flexible and provided with 
backlash, so that these parts do not interfere with the 
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upward movement of one link when the other is 
passing beneath it to couple. The hand lever and 
lifting lever can be set, and also released, from either 
side, and the coupler will engage and uncouple easily 
on a three-chain curve. 

In order to meet the requirements of the transition 
from the present loose link coupling, it is necessary 
that any new type introduced should be able to couple 
with the existing pattern. This is effected in the 
coupler we are describing by setting the link, from 








either side of the wagon, in an intermediate position. 
The lifting or short arm of the crank A is then so far 
below the top of the draw-hook that the engagement 
of a three-link coupling with itis possible. The actual 
coupling is performed by means of the usual coupling 
pole, the outside guiding cheeks of the Mackelson 
coupler being curved specially to facilitate this. It is 
thus unnecessary to pass between the buffers for this 
operation. 

The setting of the link and coupler is accomplished 
by means of the hand levers referred to above and a 
catch bar which holds the levers in the desired position. 
This catch bar extends across the wagon under the 
headstock. It is arranged to slide a short distance 
to one side or the other, and at its ends is fitted with 
catches which engage with, and hold down, the coupler 
levers, which can be thus maintained in one position 
as long as the shunting operations demand. 

The coupler is designed so that after the transition 
period a very similar pattern of fully automatic coupler 





with central buffing could be introduced. In this the 
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link principle is retained, the chief difference being in 
the provision made for taking the buffing shocks on 
the head. This has been designed as a solid casting 
very much stouter than the present transition head, 
while the draw-bar is fitted, of course, with the requisite 
shock-absorbing gear. 

The Mackelson coupler is manufactured by Messrs. 
George Turton, Platts and Co., Limited, of Savile- 
street, Sheffield. 





PHYSICAL SOCIETY OF LONDON. 


Ar the meeting held on January 26, at the Imperial 
College of Science, Mr. Alexander Russell, M.A., D.Sc., 
in the chair, a paper on ‘A Supposed Relationship 
between Sunspot Frequency and the Potential Gradient of 
Atmospheric Electricity”? was read by Dr. C. Chree, 
F.R.S., of which the following is an official abstract :- 

In a recent paper in Terrestrial Magnetism, Dr. L. A. 
Bauer draws the conclusion that both the range of the 
diurnal inequality of atmospheric electricity potential 
gradient and the mean value of the element for the year 
increase and diminish with sunspot frequency. This 
conclusion was based on observational data from the 
Ebro Observatory, Tortosa, Spain, between 1910 and 
1920. The present paper investigates the subject more 
mathematically, employing Kew electrical data from two 
periods of years, in addition to the Ebro data utilised 
by Dr. Bauer. Magnetic data from Kew Observatory 
for the same periods are similarly treated, so as to have 
parallel results from an element for which the sunspot 
relationship is generally admitted. The results obtained 
are on the whole not incompatible with Dr. Bauer’s 
conclusion, but they indicate that if a relationship of the 
kind supplied exists, the sunspot influence must be very 
much less in the case of atmospheric electricity than in 
that of terrestrial magnetism. 

Dr. A. Russell, in expressing the thanks of the meeting 
for an interesting and instructive paper, said that few 
realise the very high value of the potential gradient 
which normally characterises their physical environment, 
and which may have important Ficlogical effects, not 
only in connection with electro-culture but also in 
human psychology. The ‘correlation coefficient ” 
which Dr. Chree introduced was not familiar to all 
physicists, and appeared to be of very great interest as 
a test of the inter-relation of different phenomena. 

A paper on “A Further Improvement in the Sprengel 
Pump,” by Mr. J. J. Manley, M.A., Research Fellow, 
Magdalen College, Oxford, was taken as read in the 
absence of the author. The paper relates to a further 
improvement in the pump described in the Proceedings 
of the Society, vol. xxxiv, page 86, which is designed 
to avoid irregularities due to air skins on the inner 
surfaces of the apparatus. The present improvement 
consists in means for providing a mercury seal during 

riods when the pump is out of use, whereby the 
formation of fresh air skins is prevented. 

The third paper on ‘‘ Null Methods of Measurement of 
Power Factor and Effective Resistance in Alternate Current 
Circuits by the Quadrant Llectrometer”? was read by 
Mr. D. Owen, B.A., D.Se., F.Inst.P., Sir John Cass, 
Technical Institute, London. The abstract is as follows : 
Zero methods are proposed, and expressions derived, 
for the measurement of power factor and effective 
resistance of alternating current loads. The methods are 
extended to high tension circuits. The effect of “ elec- 
trical control ” of the needle of the quadrant electrometer 
is discussed, and it is shown that the usual formula for 
the instrument is applicable only when the needle is 
maintained at its mechanical and electrical zero. The 
further advantages of null methods are emphasised. 
Illustrative tests are recorded. 

In the discussion which followed Dr. E. H. Rayner 
congratulated the author on his valuable additions to the 
many uses of the quadrant electrometer. This wonderful 
instrument was invented over half-a-century ago by 
Lord Kelvin, but was still unsurpassed in its utility, being 
applicable to the accurate measurement of power, 
insulation, phase-angles, and many other quantities. 
The speaker took the opportunity to point out some details 
as to which care is necessary in the practical use of the 
electrometer, and pointed out that with high voltages the 
mechanical force on the needle is considerable and may 
bend it, leading to inconsistent results at low power 
factors. An extremely important point when high 
voltages are applied to the needle is that the faces of 
the quadrants should be perfectly flat. To this end they 
should be ground on cast-iron after they have been 
fixed in place. 

Mr. G. L. Addenbrooke referred to his papers published 
in The Electrician in 1901 as relevant to some of the points 
raised by the author. He had used deflectional methods 
because they permitted ‘‘ seeing what was going on.” 

Dr. A. Russell congratulated the author on discovering 
so many theorems and applying them so usefully, and 
expressed appreciation of Dr. Rayner’s helpful sugges- 
tions. 

Captain R. Dunsheath (communicated): “ This paper 
is very opportune at the present time when so many 
investigators are seeking the best method of measuring 
dielectric losses, and is full of useful suggestions. I do 
not agree with the author, however, that it is desirable 
to eliminate both voltmeter and ammeter. His methods 
give power factor only, but a figure for actual watts lost is 
generally required. Also, due to the importance of the 
dependence of power factor and losses on voltage, it is 
usual to decide at the commencement of a test what 
voltage shall be adopted, and a voltmeter is essential. 
The ammeter is not so necessary. 

The author (in reply to the discussion): The remarks 
of Dr. Rayner will be valued by practical workers. The 
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question of phase error in the shunt resistance, and 
methods of compensation have also been treated by 
Orlich and Schultze. Mr. Addenbrooke’s desire to follow 
what was going on by watching the deflection was, of 
course, quite natural. In reply to Captain Dunsheath’s 
inquiry, the sensitivity of the electrometer used in the 
tests quoted was such that with 100 volts on the needle 
and one-tenth of a volt across the quadrants the deflec- 
tion was about 60 mm. at a metre scale distance. This 
could have been multiplied three or four times possibly. 
Measurements on a 0-01 F condenser could be con- 
ducted with much the same accuracy as those with 
1 uF, since the resistance R could be increased in inverse 
proportion to the capacity. 

A demonstration of an electro-capillary relay for 
wired wireless was given by Major C. E. Prince, 0.B.E. 
The relay is intended for use with a calling device in 
connection with high-frequency currents acting as carrier 
waves for telephony over power mains. The high- 
frequency current is rectified and passed through a thread 
of mercury which is contained in a capillary tube, and is 
in contact at each end with a quantity of acid, platinum 
wires by which the current enters and leaves, being 
immersed in the latter. The passage of the current 
causes the mercury thread to move, and it was suggested 
many years ago by Wheatstone that this thread might be 
made to close an electric circuit ; but practical difficulties 
prevented the successful application of the idea. In the 
present invention the capillary tube is arranged hori- 
zontally on a beam which, as soon as the mercury moves, 
overbalances in consequence of the weight of the latter 
and closes the circuit of a call bell or lamp. To prevent 
the evaporation of the acid the cups containing it are 
connected by a further capillary tube which serves to 
equalise the pressure, and the tube in which the mercury 
thread lies is widened at its middle point to form a 
chamber for the reception of bubbles and other obstruc- 
tions which may have got into the tube before sealing. 

The circuit arrangements make provision for the 
restoration of the mercury to its original position whether 
the call be answered or not. In series with the thread 
and with a rectifier is arranged a condenser in which 
the charge that has passed round the circuit is stored, 
and after the call this charge is sent through the mercury 
and acid in the reverse direction. The required discharge 
is effected by contacts which short circuit the rectifier 
when the switch hook is raised, but if the call be un- 
answered the same result is produced more slowly by a 
high-resistance leak. The instrument will respond to 
currents of 4 or 5 or even 2 microamperes, and will 
function during long periods without attention. Its 
sensibility was demonstrated by passing through it the 
voice current from the secondary of a microphone 
transformer, and subsequently the current from a single 
dry cell in series with the body of the demonstrator. 
If the leak resistance be small enough Morse signals will 
fail to effect a call in consequence of the leakage which 
takes place during the intervals between the signal 
elements, while a series of long dashes will nevertheless be 
effective and can be used as a call signal. The cause of 
the movement of the mercury is obscure, and the 
phenomenon is of some interest to physicists. The total 
movement appears to be proportional to the coulombs 
which pass, so that the arrangement might be used as a 
quantity meter for small currents, such as voice currents. 








Tae Royat Sanitary Institure.—The ordinary 
general meeting will be held at the Institute on Wednesday, 
April 25, at 4.30 p.m. At the invitation of the Lord 
Mayor and City Council it has been arranged to hold 
the thirty-fourth Congress and Exhibition of the Institute 
at Hull from July 30 to August 4. 





TRANSACTIONS OF THE INSTITUTION OF NavaL ARCHI- 
tTEcts.—Vol. lxiv of the Transactions of the Institution 
of Naval Architects, which has now been issued, covers the 
proceedings at the spring meeting held in London in 
April last, and also those at the summer meeting held 
in Paris in July. The papers read at these meetings, 
which have all been dealt with in our columns, are 
reprinted in full with the accompanying illustrations, 
and also with the discussions on them. The volume 
includes lists of officers, representatives and members, 
and also gives the by-laws, regulations and other in- 
formation relating to the Institution and its work. 
It has been edited by the secretary, Mr. R. W. Dana, 
and is sold for the Institution by Messrs. Henry Sotheran 
and Co., 43, Piccadilly, London, W.1. 





PRESENTATION OF THE “JOSEPH SULLIVAN ” MEDAL 
To Mr. B. G. Lammr.—Mr. Benjamin G. Lamme, chief 
engineer of the Westinghouse Electric and Manufacturing 
Company, was presented with the “ Joseph Sullivan ” 
medal by the Ohio State University on January 12 last. 
Prior to the presentation, Dr. T. C. Mendenhall, Trustee 
of the University and donor of the medal, spoke on 
Joseph Sullivan and his work, and after the acceptance of 
the medal an address was delivered by Dr. Elihu Thomson 
of the General Electric Company. Mr. Lamme, who 
graduated from the Ohio State University in 1888, is 
the first recipient of the medal, which will in future be 
awarded once in five years for an admittedly notable 
achievement on the part of a son or daughter of the 
Ohio State University, whether in science or literature. 
Ohio State University was on the occasion of the cele- 
bration of its semi-centennial presented by Dr. Menden- 
hall, emeritus = of physics, with 3,500 dols. 
for the establishment of the medal. Mr. Lamme has 
been a prolific inventor. Most of the early rotary 
converter patents were in his name, and he is the father 
of the 60-cycle converter. The single-phase railway 
motor also stands to his credit, and he has contributed 


much to turbo-generator design and alternating-current 


apparatus generally. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The more prosperous condition of 
the steel and engineering trades is being checked by the 
recent general advances in the cost of materials, brought 
about largely by the Continental situation. So far the 
Ruhr occupation does not appear to have influenced 
the well-being of our manufacturers to any great extent. 
Orders received which would otherwise have gone to 
Germany are counterbalanced by losses in business 
which would otherwise have been done with the Con- 
tinent. The heavy branches have undoubtedly benefited 
by the trouble in Germany. Makers of pig-iron, steel 
billets and certain qualities of rolled steel report a 
substantial increase in sales, while lately the inquiries 
which have come to hand for these productions show 
a substantial increase. Foreign orders are increasing, 
and should the position become worse on the Continent 
substantial business should accrue to local steel-makers. 
The home demand for pig-iron is still in excess of the 
current output. Few of the works, however, are on full 
capacity, many furnaces being idle owing to the shortage 
in coke supplies. The steel trade is also suffering from a 
scarcity of scrap. Available supplies are eagerly 
snapped up, and although consumers are in many cases 
declining to purchase at the high rates demanded by 
holders the market has advanced over 20s. per ton since 
the middle of December. The advance in billets has 
been followed by increased quotations for wire rods 
and rolled mild steel. Derbyshire and Lincolnshire 
pig-irons have risen in price this week 5s. to 41. 10s. 
per ton at the furnaces. In the cutlery trades, those 
who employ up-to-date methods are able to secure 
moderate business, but the whole trade is suffering 
inestimably from the American supply of cheap but 
second-rate goods. The pen and pocket knife trades 
are stagnant, the only bright spot being found in the 
scissor trade. Despite German. activities there is here a 
decided improvement in business. There is nothing, 
stable in the electroplate section; makers are awaiting 
developments. 


South Yorkshire Coal Trade.—The South Yorkshire 
coal trade shows business fairly brisk. In steam hards 
there is an active demand both for the home trade and 
for export, and prices show a decidedly upward tendency. 
The demand from blast furnaces which have been re- 
started is substantial and railway companies are also 
taking increased supplies. Steel manufacturers com- 
plain of the higher rates asked for coal. On ’Change, 
some collieries were demanding 2s. per ton advance all 
round, and the general advances varied between ls. 
and 2s. per ton. Cobbles and nuts are in brisk demand 
with prices firm. Slacks are still short, and for the 
better qualities rates have been advanced ls. and 1s. 6d. 
per ton. Although home requirements are still below the 
normal for the season, house coal shows signs of an 
advance in prices. Furnace and foundry cokes are 
moving freely at firm rates. Quotations :—Best branch 
hand-picked, 32s. 6d. to 34s. 6d. ; Barnsley best Silkstone 
28s. to 30s. ; Derbyshire best brights, 25s. 6d. to 27s. 6d. ; 
Derbyshire best house, 23s. 6d. to 24s. 6d. ; Derbyshire 
best large nuts, 20s. 6d. to 22s. 6d.; Derbyshire best 
small nuts, 15s. to 16s. 6d. ; Yorkshire hards, 21s. to 22s. ; 
Derbyshire hards, 20s. to 2ls.; rough slacks, 9s. 6d. 
to lls. ; nutty slacks, 7s. 9d. to 9s. 9d. ; smalls, 3s. to 5s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBROoUGH, Wednesday. 
The Cleveland Iron Trade.—Business in Cleveland 
pig-iron is on a very limited scale due to the extreme 
shortage of supply. Most producers can only entertain 
offers for March-April delivery, and for such business 
they report no difficulty in obtaining current quotations. 
Nominally, No. 1 is 110s., and No. 3 is 105s., but above 
these figures has been paid for small odd lots for early 
delivery. Siliceous iron is less scarce than are other 
kinds, and is selling at round about 107s. 6d. Very little 
No. 4 foundry is available for disposal, and parcels are 
realising 100s. and upward; No. 4 forge, mottled and 
white irons are not on the market at all. 


Hematite-—There is much activity in hematite, the 
comparatively low prices of which are attracting 
more and more customers both on home and export 
account, and further advances are confidently looked 
for. Italy has been buying extensively and is still in 
the market to buy. Nos. 1, 2 and 3 East Coast brands 
are now fully 105s. 

Foreign Ore.—Though actual sales of imported ore 
are still slow, inquiry shows improvement, and values 
tend upward. Best rubio is quite 24s, c.i.f. Tees. 


Manufactured Iron and Steel.—The general state of 
the finished iron and steel industries is better than for 
a long time past. Contract books are well filled, and 
there is a steady flow of orders, so that prospects are 
quite bright. Demand for shipbuilding material is 
heavy, and rails are selling well to home and foreign 
customers, whilst producers of galvanised sheets can 
hardly cope with needs. Common iron bars are 111. ; 
iron rivets, 111. ; steel billets, 87. 10s. to 91. 5s., according 
to quality; steel boiler plates, 137. 10s.; steel ship, 
bridge and tank plates, 9/. 10s. ; steel angles, 9/.; steel 
rivets, 121. 7s. 6d.; heavy sections of steel rails, 91. ; 
fish plates, 13/.; and galvanised corrugated sheets 
(24-in. gauge, in bundles), 18/. 10s. 


Imports of Iron and Steel.—Statistics issued this week 
show imports of iron and steel to the Tees from Holland, 
Belgium, France, Sweden, Norway, Germany and coast- 
wise for the three months ending January 31 last, as com- 





yared with the same three months a year ago, and the 
I 3 54 
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corresponding pre-war period of 1913-14. The returns 
reveal that pig-iron received during the past three months 
amounted to 2,015 tons, as against 28,011 tons a year 
ago, and 50 tons in 1913-14; plates, bars, angles, rails, 
sheets and joists unloaded in the last three months are 
given at 3,312 tons, as against 938 tons a year ago, and 
5,869 tons in 1913-14; and crude sheets, bars, billets, 
blooms and slabs imported in the last three months 
reached 19,763 tons, as against 14,704 tons a year ago, and 
11,200 tons in 1913-14. 


Blast-furnace Coke.—Furnace coke is extremely scarce 
and has sold at very high figures, but sellers are prepared 
to renew contracts with regular customers at round about 
33s. 6d. for average qualities delivered. 


Shipments of Iron and Steel.—The shipments of pig- 
iron, manufactured iron and steel from the port of 
Middlesbrough during January totalled 80,607 tons, as 
compared with 89,329 tons in December. Including the 
Skinningrove shipments, the pig-iron exports totalled 
41,308 tons, as against 44,416 tons in the previous 
month, and of the former 14,767 tons went coastwise and 
26,541 tons abroad. The shipments to America only 
reached 5,342 tons, whereas in December 22,450 tons 
were sent. Italy took 7,500 tons, Belgium 3,377 tons, 
Wales 3,464 tons, Scotland 2,902 tons, Denmark 2,802 
tons and Germany 2,185 tons. The shipments of manu- 
factured iron and steel totalled 39,299 tons, or a drop 
of about 5,000 tons as compared with the figures for 





December. India was the largest purchaser with . 


11,837 tons, and 10,326 tons were shipped to Australia, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Despite the fact that a brighter 
tone is very general throughout the steel trade, business 
is still inclined to be a trifle slow. Plate mills have been 
going fairly well, but buying has not been as satisfactory 
as producers would like, although quite a moderately 
good business has been going through for sectional 
material. There is more plant in operation now than 
was the case a few weeks ago, and makers are looking 
forward to an early improvement in the demand. The 
recent stiffening up of prices was largely due to the 
increase in cost of production, and it is doubtful if pro- 
ducers are any better off. Black sheets are again more 
active, and quite a good number of orders are actually 
on the books, but whether or not the new range of prices 
will adversely affect business later remains to be seen. 
Export trade overall is beginning to show signs of getting 
better, but any increase in that direction is coming along 
very slowly. The following are to-day’s market quota- 
tions :—Boiler plates, 12/. per ton; ship plates, 9/. per 
ton; sections, 8/. 15s. per ton; and sheets, + in. to 
4 in., 111. 10s. per ton, all delivered Glasgow stations. 


Malleable Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland during the week, and the latest advance in the 
prices has not had any very serious check on business. 
Orders already booked ensure steady running for some 
time and there is quite a fair day to day demand. Prices 
are firm with “‘ crown ” bars called 111. per ton, delivered 
Glasgow. 

Scottish Pig-Iron Trade.—Quite a good tone now 
exists in the pig-iron trade of Scotland and consumers are 
all more ready buyers. The general demand is fairly 
satisfactory despite the rising market, as all prices are 
tending upwards, and order books are well filled. Most 
of the current demand is on home account, and foreign 
buyers are not so much in evidence at present, one 
reason put forward for this being the higher prices now 
asked by sellers. Hematite iron is moving rather freely 
to the steel works. 


Shipments of Scottish Pig-Iron—The amount of 
Scottish pig-iron shipped at Glasgow Harbour during 
week ending Saturday, February 3, was 2,084} tons, ol 
which 1,9374 tons went foreign and 147 tons coastwise. 
During the preceding week the figures were 7,448 tons 
foreign and 160 tons coastwise, while during the corte- 
sponding week last year the totals were 471 tons foreign 
and 71 tons coastwise. 








NOTES FROM THE SOUTH-WEST. 
CarpIFF, Wednesday. | 

The Coal Trade.—The shipping congestion which is still 
acute at the South Wales ports is seriously interfering 
with the export trade and handicapping colliery salesmen 
in the transaction of business. The railway company 
is unable to give the colliery companies a sufficient supply 
of empty wagons to keep pits working regularly, and the 
dock officials are unable to put enough boats in loading 
berths to absorb the maximum output of groups of 
collieries. The result is that though the majority of 
undertakings are fully sold temporary stoppages are 
frequent. An illustration of the effect of dock con- 
gestion on colliery working is afforded by the case of the 
Ellerman liner City of Marseilles. This vessel arrived 
at Cardiff to load 2,700 tons of rails for Calcutta and 
2,400 tons of bunkers. Though the vessel was in port 
a week the Great Western Railway Company could not 
give her a berth to load the bunkers. As the steamer 
was scheduled to be in Glasgow on Monday last it was 
decided to sail her on the Friday night and that she 
should bunker at the Seotch port. The colliery which 
was to have supplied the bunkers was rendered idle for 
three days and about 630 men were thrown out of work. 
This notwithstanding the fact that the coal for the City 
of Marseilles was available, and in consequence 4 a 
siderable number of wagons were held up under loac 
and could not be returned to the pit. Yesterday = 
representatives of the coal trimmers and tippers 0” uN 
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ommittee appointed to consider the employers’ 
application for an extension of working hours, attended 
a meeting of the executive council of the South Wales 
Miners’ Federation with a view to ascertaining what 
effect, if any, the congestion at the docks had on the 
working of the collieries. After hearing the reports the 
chairman of the.Miners’ Federation intimated that owing 
to the conflict of evidence submitted to them on the 
subject they would refrain from making any pronounce- 
ment, believing that the matter was one to be settled by 
the parties immediately concerned. That congestion is 
acute cannot be denied, for to-day there were 34 vessels 
waiting for loading berths at Cardiff, Penarth, Barry and 
Newport, of which 22 were at Barry. Meanwhile the 
undertone of the coal market is a little easier with respect 
to large coals but firm with regard to smalls. Most col- 
lieries are well booked up, but shipment difficulties make it 
possible for buyers, able to take quick delivery, to secure 
concessions ‘varying according to individual circum- 
stances. For best Admiralty large 29s. to 30s. is asked 
and for seconds from 28s. to 29s., with drys from 26s. to 
98s. 6d. Smalls of all classes remain in extremely short 
supply and steady on the basis of 21s. for best steams, 
19s. for ordinaries, and 18s. for cargo sorts, while washed 
smalls range from 18s. to 23s. There is a good inquiry 
for coke, For inland purposes foundry coke ranges from 
40s. to 42s. 6d. at ovens, and furnace from 27s. to 28s., 
but for export the former commands from 45s. to 50s. 
f.o.b., and the latter 40s. to 45s. The patent fuel trade 
is still held up by the excessive cost of pitch, which has 
risen to 160s. Consequently fuel makers have with- 
drawn quotations as it is hopeless to expect to sell fuel 
at 10s. above the top price of best large coal. Already 
a number of the works have closed down and the ship- 
ments which are taking place, are on old commitments 
out of stock. 

The Iron and Steel Trades.—The expectation of higher 
prices for raw materials has checked business in Welsh 
tin plates to some extent, as makers are not anxious to 
sell forward in view of the unsettled outlook. For 
standard boxes 21s. to 21s. 6d. is firmly quoted for prompt 
and forward business. 


joint c 








Tue Stanton Ironworks Company, LimireED— 
The Stanton Lronworks Company, Limited, near Notting- 
ham,. are putting three further blast furnaces into 
operation on March 1. This will mean that they will be 
working 12 out of their 17 furnaces. 





Kine’s CoLLEGE ENGINEERING SocrETy.—The second 
anniversary meeting of the above society will be held 
in the theatre of the Institution of Electrical Engineers, 
on Monday, the 12th inst., at 5.30 p.m., when a paper on 
“The Development of the Electrical Supply Industry,” 
will be read by Mr. C. H. Wordingham, C.B.E. The 
chair will be taken by Mr. F. Gill, president of the 
Institution of Electrical Engineers. Mr. Wordingham 
will deal especially with legislation and the commercial 
aspects of the electric supply industry. 





DigseL Enarve Users’ AssoctaTion.—This associa- 
tion has now issued a reprint of the paper on ‘‘ Care and 
Maintenance of Diesel Engines,” by Mr. George E. 
Windeler, which was read and discussed at two meetings 
of the Association in October and November last. The 
reprint reproduces in full the paper itself, the discussion 

,and the author’s reply, the whole covering 73 printed 
pages of foolscap size, all of which forms an interesting 
contribution to the literature on this type of engines. 
A copy can be obtained from the offices of the Association, 
19, Cadogan Gardens, 8.W. 3, at the price of 7s. post free. 





PersonaL.—On the retirement of Sir William 
Marwood,.K.C.B., which took effect as from January 31, 
Mr. J. R. Brooke, C.B., has been promoted to be Secretary 
to the Ministry of Transport.—Messrs. R. and W. Haw- 
thorn, Leslie and Co., Limited, state that they have 
opened a new office in Westminster, at 3a, Dean’s-yard, 
S.W. 1. Telephone No. 2424 Victoria, and telegraphic 
address ‘‘ Hawlesco Parl, London.” The office will be 
under the supervision of Mr. Robert 8. Rowell, one of 
their directors resident in London. Their city office at 
Exchange Chambers, 24, St. Mary Axe, will continue 
as heretofore. 





Royat Instrrution.—A general meeting of the 
members of the Royal Institution was held in the 
afternoon of February 5, Sir James Crichton-Browne, 
treasurer and vice-president, in the chair. The deaths 
of Lord Kinnaird and the Hon. R. C. Parsons, members, 
and of Professor G. Lemoine and G. Lunge, honorary 
members, of the Institution, were reported, and resolu- 
tions of condolence with the families were passed. The 
Special thanks of the members were returned to Dr. 
Ernest Clarke for his donation of 100/. to the fund for the 
Promotion of experimental research, and to Sir Humphry 
dina for his gift of Sir Humphry Davy’s honorary 

plomas. 





THE Sm Joun Cass TrcunicaL INstiruTe.—This 
I nstitute, of which the address is Jewry-street, Aldgate, 
E.C, 3, announces that a special course of lectures on 

Copper and its Alloys” will be given at 6-30 p.m., 
during the Lent term, as follows :—Wednesday, February 
14, inaugural lecture, ““Some Modern Developments in 
the Industry,” by Professor C. H. Desch ; Wednesday, 
February 21, “Foundry Practice as Related to Copper 
Alloys, by Mr. H. S. Primrose ; Wednesday, February 
28, Large Metallic Crystals,” by Professor H. C. H 
ang oa Wednesday, March 14, “Corrosion,” by 
Jr. Guy D. Bengough ; Wednesday, March 21, ‘‘ Season 
Cracking and Heat Treatment,” by Dr. Harold Moore. 


NOTICES OF MEETINGS. 


Tue INstTITUuTION OF Crvin ENGINEERS: YORKSHIRE 
AssociaTion.—Friday, February 9, at 7 p.m., at the 
Royal Victoria Station Hotel, Sheffield, when Mr. S. E. 
Fedden, M.Inst.C.E., will read a paper entitled “‘ Aerial 
Ropeways.” 

Tue InstrruTre or Merats: SHEFFIELD Locar 
Srctron.—Special Conjoint Meeting with the Faraday 
Society arranged for February 9 is cancelled. 


Tue Society or CHemicaL INDUSTRY: CHEMICAL 
ENGINEERING Group.—Friday, February 9, at 8 p.m., 
at the Chemical Industry Club, 2, Whitehall-court, 
8.W. 1. Paper by Professor F. G. Donnan, F.R.S., on 
**Some Control Formule in connection with Leaching 
and Evaporating.” 

Tue Instrrution oF MECHANICAL ENGINEERS.— 
Friday, February 9, at 6 p.m., at Storey’s Gate, St. 
James’ Park, S.W. 1. Adjourned discussion on “ Engine 
Indicators.” Friday, February 16, at 6 p.m., at Storey’s 
Gate, St. James’ Park,S.W.1. Annual General Meeting. 
Paper by Mr. H. C. Young, on “Some Mechanical Pro- 
blems in the Rubber Industry.” 


THe West Bromwich ENGINEERING Socrety.— 
Friday, February 9, at 7.30 p.m., at the Technical School, 
West Bromwich, a paper on “ Wireless Telephony ” 
will be read by Mr. Howard Littley. Lantern slides 
and experimental demonstrations, 


Tue Junior Institution oF ENGINEERS.—Friday, 
February 9, at 7.30 p.m., at 39, Victoria-street. Hon. 
Members’ Lecture, “‘ The Effect of Temperature on the 
Properties of Engineering Materials,” by Professor 
F. C. Lea, D.Sc. Friday, February 16, at 7.30 p.m., 
at 39, Victoria-street. Lecturette, *‘ Notes on Some 
Insulating Materials,” by Mr. T. L. Allison, Member. 
Saturday, February 17, at 2 p.m.: Visit to buildings in 
course of construction at Wembley for the British Empire 
Exhibition, 

Tue Puysicat Society or Lonpon.—Friday, February 
9, at 5 p.m., Annual General Meeting of the Sociaty at the 
Imperial College of Science, South Kensington, 8.W. 
The General Meeting will be immediately followed by a 
Science Meeting. Papers to be read: (1) “‘ The Eétviés 
Torsion Balance,” by Captain H. Shaw, M.Sc.,.and Mr. E. 
Lancaster-Jones, B.A.; (2) A Demonstration of the 
‘Flame Phone” (Scientific and Projections, Limited) 
will be given by Mr. H. W. Heath, B.Sc. 


THe Kereutey AssociaTION oF ENGINEERS.—Satur- 
day, February 10, at 6.30 p.m., in the Assembly Room, 
Cycling Club, Cavendish Street, Keighley. Lecture: 
‘Ball and Roller Bearings as Applied to General 
Engineering,” by Mr. James Spiers. 

THe Nortu oF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, February 10, at 
2 p.m., in the Lecture Theatre of the Institute, Newcastle- 
upon-Tyne. Discussion on “ The Elimination of Power 
Losses and other Sources of Waste in Mines by the Use 
of Ball.and Roller Bearings,” by Messrs. K. C. Appleyard 
and A, W. Macaulay. Paper to be read, “ Abstract of 
Recent American Coaldust Experiments,’ by Professor 
Henry Louis, M.A., D.Sc. 

THe Mrinina Institute or Scortanp.—Saturday, 
February 10, at 3 p.m., in the Heriot Watt College, 
Chambers-street, Edinburgh. Papers to be read and 
discussed, ‘‘ The Mining of Two Seams in Close Proximity” 
by Mr. R. A. Macdonald. ,‘* Tests of Centrifugal Venti- 
lators, with Special Reference to Initial Water Gauge,” 
by Mr. Henry C. Harris; ‘‘ Tacheometry as a Method 
of Underground Surveying,” by Professor Henry Briggs, 
D.Sce., and Mr. James Cooper. 


Tue Surveyors’ InstirutTion.—Monday, February 12, 
at 8 p.m., in the Lecture Hall of the Institution, 12, 
Great George-street, S.W. 1. “‘ The Law of Property 
Act, 1922,’’ by Mr. C. P. Sanger, Barrister-at-Law. 


Tue Royat Society or Arts.—Monday, February 12, 
at 8 p.m.: Cantor Lecture, ‘ The Vulcanisation of 
Rubber,” by Mr. Henry P. Stevens, M.A., Ph.D., F.I.C. 
(Lecture Il). Wednesday, February 14, at 8 p.m.: 
Ordinary Meeting, “‘The Durability of Refractories,” 
by Mr. Walter J. Rees, Lecturer on Refractories in the 
University of Sheffield. Mr. H. J. C. Johnson, President 
of the Institute of Clay Workers, will preside. Friday, 
February 16, at 4.30 p.m,: “‘The Indian Census of 
1921,” by Mr. J. Marten, I.C.8., M.A., Census Com- 
missioner for India. Sir Edward A. Gait, K.C.S.L., 
C.I.E., Member of the Council of India, will preside. 


THE InstituTE OF MARINE ENGINEERS.—Tuesday, 
February 13, at 6.30 p.m., at 85-88, The Minories, 
Tower Hill, E.1, ‘“‘ Internal Combustion and Economy,” 
by Mr. Tage D. Madsen. 


THE INSTITUTION OF PETROLEUM TECHNOLOGISTS.— 
Tuesday, February 13, at 5.30 p.m., at the Royal Society 
of Arts, John-street, Adelphi, Wo. 2, the following paper 
will be read: ‘‘ Some Practical Notes on Oil Pumping,” 
by Mr. G. W. E. Gibson, M.Inst.P.T; The chair will be 
. by the president, Professor J. 8. 8S. Brame, F.I.C., 

CS. 





Tue Royat InstirutTion oF GREAT Brrrarin.—Tues- 
day, February 13, at 3 p.m.: Afternoon Lectures, Pro- 
fessor A. C. Pearson, Litt.D., on “* Greek Civilisation and 
To-day: (1) The Beginnings of Science.” Thursday, 
February 15, at 3 p.m., Professor B. Melville Jones, M.A., 
on “ Recent Experiments in Aerial Surveying” (Lec- 
ture I). Saturday, February 17, at 3 p.m., Sir Ernest 
Rutherford, LL.D., D.Se., F.R.S., on ‘‘ Atomic Pro- 
jectiles and their Properties ’’ (Lecture I). Friday 
February 16, at 9 p.m., Evening discourse will be delivered 
by Professor A. V. Hill, O.B.E., D.Se., F.R.S., on 





‘* Muscular Exercise.” 





THE INstiTuTION or CiviL ENGINEERS.—Tuesday, 
February 13, at 6 p.m., at Great George-street, S.W. 1. 
Paper to be submitted for further discussion: ‘‘ Wind 
Pressures and Stresses Caused by the Wind on Bridges,” 
by Mr. Douglas Henry Remfry, Assoc.M.Inst.C.E. 


THE JUNIOR INSTITUTION OF ENGINEERS: NoRTH- 
Eastern SEection.—Tuesday, February 13, at 7.15 p.m., 
in Armstrong College, Newcastle. Mr. L. C. Edmondson 
will present a paper entitled ‘‘ Notes on Shop Manage- 
ment.” 

THe Instrrution oF EtectricaL ENGINEERS: 
Scorrisn CentrRE.—Tuesday, February 13, at 7.30 p.m., 
at The Rooms, 207, Bath-street, Glasgow. ‘‘ Some 
Problems in High-Speed Alternators, and their Solution,’’ 
by Mr. J. Rosen. 


TuE INstITUTION oF ENGINEERS AND SHIPBUILDERS 
IN ScoTttanp.—Tuesday, February 13, at 7.30 p.m., 
in the Rankine Hall, 39, Elmbank-crescent, Glasgow. 
Papers to be read and discussed: ‘‘ The Development 
of the Sulzer Engine,” by Engineer Lieutenant-Com- 
mander L. J. Le Mesurier, R.N:; ‘‘ Vane Wheels for 
Ship Propulsion,’’ by Mr. Maurice E. Denny, C.B.E., 
B.Se.; “The Application of the New Freeboard Regu- 
lations,’’ by Mr. Alexander Chisholm, B.Se. 


Tue Institrure oF Metats : Scorrisu Locan SECTION. 
—Tuesday, February 13, at 7.30 p.m., in the Rooms of 
the Institution of Engineers and Shipbuilders in Scotland, 
38, Elmbank-crescent, Glasgow. Paper on ‘Some 
Phases of Lead Manufacture,’’ by Mr. John A. Sillars. 


Tue Institute or Mertats: Nortsa-East Coast 
Loca Srecrion.—Wednesday, February 14, at 7.30 
p-m., in the Electrical Engineering Lecture Theatre, 
Armstrong College, Newcastle-upon-Tyne. Discussion. 


THe ASSOCIATION OF ENGINEERS - IN - CHARGE.— 
Wednesday, February 14, at 7.30 p.m., at St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper by 
Mr. C. H. J. Day, on “ Hydraulic and Electric Lifts.” 
Mr. H. Baines, Chief Mechanical and Electrical Engineer, 
H.M. Office of Works, in the chair. 


Tue Institution or Gas ENGINEERS.—Wednesday, 
February 14, at 3 p.m., at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster. Conference on 
** Education in the Gas Industry.” 


Tue Instirution or Etrctrrican ENGINEERS.— 
Thursday, February 15, at 6 p.m., “Some Problems in 
High-Speed Alternators and their Solution,” by Mr. J. 
Rosen, Member. 


Tae Institution oF MINING AND METALLURGyY.- 
Thursday, February 15, at 5.30 p.m., at the Rooms of 
the Geological Society, Burlington House, Piccadilly, 
London, the following papers will be submitted for 
discussion: ‘‘ Liquid Oxygen in Mining,” by Mr. Alfred 
James, Member (to be illustrated by lantern slides) ; 
** The Aneroid Barometer and Barograph in Engineering,” 
by Mr. R. H. L. Lee, Associate. 


Tue InstiruTEe oF MeTats : SwANSEA LOCAL SECTION, 
—Friday, February 16, at 7.15 p.m., at the University 
College, Singleton Park, Swansea. Paper on “ Research 
and Industry,” by Mr. F. C. A. H. Lantsberry, M.Sc.Tech. 


THE Nortru-East Coast INSTITUTION OF ENGINEERS 
AND Su#iPBuiILpERS.——-Friday, February 16, at Bolbec 
Hall, Newcastle-upon-Tyne, ‘“‘A Review of Turbine 
Failures and their Causes,” by Professor A. L. Mellanby 
and William Kerr. 





Farapay House ELectricaL ENGINEERING COLLEGE. 
—The annual examinations for a Faraday Scholarship 
of 50 guineas per annum tenable for two years in College 
and one year in manufacturing works, and for a Maxwell 
Scholarship of 50 guineas per annum tenable for one year 
in college and one year in works, will be held at Faraday 
House, on April 10, 11 and 12. Exhibitions may also 
be awarded to candidates who acquit themselves 
creditably in the above examinations. Further par- 
ticulars may be obtained from the Secretary, Faraday 

I 


re 


House, 62-70, Southampton-row, London, W.C. 





University or Lonpon.—A course of four lectures on 
“The Control of the Speed and Power Factor of In- 
duction Motors ” will be given by Professor Miles Walker, 
M.A., D.Se. (Professor of Electrical Engineering in the 
University of Manchester), at the Institution of Electrical 
Engineers, Savoy-place, Victoria Embankemnt, W.C.2, 
at 5.15 p.m. on Wednesday, February 21; Monday 
February 26; Wednesday, March 14; Wednesday, 
March 21. The lectures, which will be illustrated with 
lantern slides, are addressed to advanced students of the 
University and others interested in the subject, and 
admission is free, without ticket. 





Business Erricrency.—Although much time and 
thought has been expended by engineers and others in the 
increase of works economy and the improvement of 
production in the factory, the question of adopting 
improvements in office systems and the utilisation of 
modern labour-saving appliances has not, perhaps, 
received the attention that it deserves. The savings 
effected in the office are not always so clearly demon- 
strated as those in the works. With a view to interesting 
business people in this phase of efficient working, the 
Office Appliance Trades Association has organised an 
exhibition at the Central Hall, Westminster, which was 
opened on Wednesday, February 7, by the Postmaster- 
General, Mr. Arthur Neville Chamberlain, M.P. The 
exhibition will remain open until February 17, and 
affords a means of comparison of the many appliances 
and systems of working now available. 
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THE PLACING OF CONTRACTS ABROAD. 

THE resolution of the Council of the Institution of 
Electrical Engineers requesting those who place or 
who advise on the placing of orders to specify as far 
as practicable that the plant and material ordered 
shall be of British manufacture, reminds us that 
from time to time public opinion is aroused in this 
country by the news that some important contract 
for plant which British manufacturers were able 
and anxious to supply has been placed abroad. In 
times like the present, when unemployment is so 
serious in the country, incidents of this nature 
acquire a special prominence, and when, as is 
usually the case, the party awarding the contract is 
a municipal council or other public body, its action 
receives a wide advertisement by reason of the 
debates to which it gives rise. If ever the laws of 
economics become as well understood as most other 
natural laws, it may be possible to forecast:the full 
results of any particular economic policy or action, 
and then the wisdom: or otherwise of incidents such 
as those in question will be no longer a matter of 
dispute. At present, however, economic theories 
are innumerable, the shibboleth of one party being 
the heresy of another, and the views even of honest 
men are apt to be unconsciously coloured by senti- 
ment, prejudice, or even by self-interest. 

The ground of discussion may be cleared to some 
extent by eliminating those cases in which orders 
are placed abroad in spite of the fact that the 
requirements of the purchaser could have been 
better and more cheaply fulfilled by home manu- 
factures. Instances of this sort are a good deal 
more frequent than might be imagined. Sometimes 
it is that the buyer simply does not know that the 
British product exists, or being aware of it, he is 
persuaded by an astute agent that it is inferior in 
quality to the imported variety or copy which it is 
the agent’s business to sell. The remedy for 





conditions like these lies largely with our manu- 
facturers themselves, who cannot expect their goods 
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to be properly known and appreciated unless 
they adopt a selling policy as active as that of their 
competitors. They suffer in other cases from 
advice which buyers sometimes receive from those 
who pretend to exhibit a deep and comprehensive 


2 | knowledge of the trade by advocating some particular 


foreign article of which the ordinary man has 
no experience. They have unfortunately sometimes, 
although we fancy the cases are rare, to meet 
an even more insidious form of competition from 
foreign firms who invite municipal officials and 
committeemen to inspect their works and to make 
a continental tour for the purpose of examining 


1 | installations which they have carried out. Hospitality 


of this kind is apt to create a prejudice in favour 


2}of the firm which offers it, and the prospect of 


further trips to the Continent to report on progress 
or to witness official tests of the machinery cannot 
fail in some cases to have an effect when the 
award of contracts is under consideration. 

When contracts go abroad in circumstances such 
as those we have mentioned, they have been lost 
by reason of competition which is unfair in the sense 
that considerations other than price and quality 
have affected the decision. The British manu- 
facturer and the British consumer both suffer, one 
by a loss of trade and the other by having purchased 
less advantageously than he might have done. The 
facts being admitted, such contracts are inde- 
fensible, and there-is no more to be said on the 
matter. Genuine argument, however, is possible 
concerning cases where there is a clear-cut issue 
on the matter of price alone. Many occasions arise 
when the British and foreign firms are both of high 
standing, their products being accepted as sub- 
stantially equal in reliability and efficiency, their 
times of delivery both satisfactory and, in short, 
no material difference existing in their tenders 
except that of price. In such circumstances there 
can be no evasion of the issue. When the responsi- 
bility for a decision rests with a committee, the 
usual result is that after the outpouring of a con- 
siderable amount of very questionable economics 
the contract is awarded in accordance with the 
sentiments or political prejudices of a narrow 
majority. If it is placed abroad, the opposition 
party raise a protest which would be much more 


-|sincere if its members could individually affirm 


that never under any circumstances did they buy 
foreign-made articles for personal or domestic use, 
if British-made ones were available. 

There is everything to be said for the view that a 
man when acting on behalf of the public should make 
his decisions exactly as if his own interests, and not 
those of the public, were at stake. If we may assume 
that men on committees do act as they would do 
in connection with their own affairs, it would be 
somewhat difficult to form a committee, even 
exclusively composed of British manufacturers, 
who would not at times place an order for machinery 
outside the country, on the sole grounds that it 
could be purchased more cheaply from abroad. 
There are very few British engineering works 
where foreign machine tools of one sort or another 
are not to be found, and this is true even of tool- 
making establishments. The same sort of thing 
extends to other articles. British firms are now 
ordering from abroad such typically British products 
as steam engines and boilers, and we believe that 
several large steam turbines of German manufacture 
have recently been purchased for this country. 
Under such circumstances there is a want of logic 
on the part of those who demand that. public con- 
tracts shall never go abroad while maintaining that 
“* business is business ” as regards private ones. 

All questions of international trade, and the 
placing of contracts abroad is one of them, must be 
regarded in the light of the peculiar position of this 
country. The population of these islands can only 
be fed and clothed by means of our imports, and 
these will only be sent us in exchange—usually in 
round-about fashion—for an equivalent amount of 
exports. If we refused to import anything but 
food-stuffs and raw materials, which is the ideal 
of some people, two broad results would follow. 
Firstly, we should put up the price of foodstuffs 
and raw materials in the world-market because 
we would accept nothing else in payment for our 
manufactures, and secondly, we should have great 





difficulty in disposing of the latter abroad, except 
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to such countries as were the natural suppliers of 
raw material. Moreover, foreign manufacturers 
would try to undersell us in such markets, in order 
that they might obtain raw materials and foodstuffs 
not only for their own use, but also to use as a 
medium of exchange with us. The net result would 
not be advantageous to us, and even were the policy 
not pushed to the extremes we have supposed, it 
would still have a prejudicial effect. 

The antithesis of this policy, which has been 
advocated by a powerful political party, consists 
in freeing trade from artificial constraints of every 
kind, the argument being that the sum of the un- 
restricted self-interests of the population would 
naturally direct trade along those lines which would 
be most beneficial to the country at large. If 
material wealth were the criterion of national 
success, there would be much to be said in favour 
of this contention, especially if the flow of our trade 
were conditioned entirely by natural causes. But 
other nations have their own ideas, and by placing 
restrictions upon their imports from us or sub- 
sidising their own exports they have the power, 
very noticeably to influence the nature of our 
activities. It is an open secret that before the 
war there were powerful foreign organisations at 
work to prevent the adequate development of 
important industries upon which our national 
security might depend. Heavy forgings were sold 
in this country at prices considerably below the cost 
of manufacture, in order that our own forges might 
have no chance for development. It is indeed 
common knowledge that many industries essential 
to our safety had to be started and built up after 
the great war had commenced. This dangerous 
state of affairs was the natural consequence of a 
too slavish adherence to a particular economic creed. 
A further drawback was the undoubted fact that 
we were becoming more and more dependent upon 
trade rather than upon manufacturing, and such 
things as we exported most largely were becoming 
of a nature to give employment mainly to a low 
average quality of labour. The population did not 
include nearly so many instrument makers, chemists 
or other highly-skilled and highly paid craftsmen as 
it should have done, but comprised an undue pro- 
portion of men engaged in low-paid clerical work 
or heavy labour. 

To what extent a nation is really benefited by 
interfering with the natural flow of its external 
trade by means of tariffs or legislation we do not 
propose to consider. This is a question in economics 
still unsolved, and one which probably never will be 
solved to the satisfaction of all parties. To the 
ordinary person it is a matter which, though possibly 
provocative of heated discussion, does not call for 
any personal decision except perchance at the time 
of a general election. With the placing of contracts 
it is different. A decision has to be arrived at, 
and the merits of the case have to be very carefully 
balanced. Supposing a municipal contract is 
involved and a foreign tender is the lowest, the 
question takes the form of whether the sadly over- 
burdened ratepayer shall be still more heavily 
burdened in order that the work may be kept at 
home. It may be argued that if the foreign tender 
is ignored, British prices will never be lowered to a 
competitive level, and until they are forced down, 
the British manufacturer will be even less able 
to compete abroad than he shows himself able to 
compete at home. On these grounds the acceptance 
of the foreign offer would act as a wholesome, if 
unpleasant, tonic for the British maker. Medicine 
of this kind is indeed necessary when the purchaser 
is confronted with a number of British tenders all 
identical in price and terms, and all, of course, 
higher than foreign ones. People who will not 
abide by the rules of a competition must not grumble 
if they find themselves left out of the game., 

Such cases, however, do not often occur. At the 
present time contracts are so difficult to get that it 
may be fairly assumed that the prices quoted by 
British makers are the lowest possible for them to 
offer. Were there a greater volume of work going 
through their shops, they could quote more favour- 
ably, and in many instances their prices will be 
brought down more effectively by placing orders 
with them than by withholding them. Purchasers, 
whether individual buyers or municipal bodies, 
who place contracts abroad at the present time 
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incur a serious responsibility. Against the saving 
of a few hundreds of pounds in first cost there has to 
be offset the maintenance of the men who might 
otherwise be working, and the blow to the prestige 
and interests of the manufacturers of this country. 
It is a serious and a pitiful thing that hundreds of 
thousands of men anxious to work, should remain in 
enforced idleness as at present. Their small savings 
are dissipated, their homes broken up and from 
being self-respecting and independent citizens they 
are driven into the ranks of the corner loungers, 
maintaining a miserable and useless existence on 
doles from the taxpayers. It is hard, indeed, 
for such men to recover their former position and 
outlook, and the loss to the nation by the deprecia- 
tion of their character and skill is incalculable. 
These are the intangible results of acute trade 
depression, and those who have contracts to place 
are in duty bound to consider whether the urgent 
necessity of getting the wheels of industry revolving 
again in this country does not outweigh the tem- 
porary advantage of purchasing more cheaply 
abroad. Prosperity can only be regained by every- 
one working hard to restore the wealth lost by the 
war, and until we can get the nation at work again 
all other industrial questions are of minor importance. 








AUTOMATIC SUBSTATIONS. 

One of the common arguments in favour of 
alternating current distribution and operation as 
against direct current working is that static sub- 
stations, requiring no attendance, may be employed. 
The argument is commonly brought up by the 
advocates of alternating-current traction, and the 
expense of the staff required for the rotary substa- 
tions is put forward as one of the weaknesses of the 
opposition method of working. The relative 
importance of an item of this kind in a complicated 
matter like the generation and distribution of elec- 
tricity cannot, however, very profitably be discussed 
in general terms, and the item must be given its 
proper place in the examination of the details of any 
scheme. This matter of the cost of substation attend- 
ance may nevertheless take on an added import- 
ance as a distribution or traction system grows in 
extent, and while it may be of little importance in 
connection with a dense urban traffic system such as 
is represented by the London underground railways, 
it may grow almost to a determining factor when 
branch lines are thrown out into thinly populated 
districts. 

The matter has come up in a very definite way in 
connection with direct-current traction systems in 
America, and has been met by the installation of 
automatic rotary substations on an extensive scale. 
Such stations, which are used in connection with 
general distribution as well as on traction systems, 
contain rotary machines which automatically start 
up or shut down, as the state of the local power 
demand may direct. There are, we believe, some 
400 of such automatic substations in America. In 
many cases they are on out-of-the-way branches of 
traction systems, the station starting up when the 
infrequent trains come along, and closing down 
again when they have passed. Similar conditions 
to this are probably not very usual in this country, 
but there are cases in which the qualifications of the 
automatic rotary substation should be of great value, 
and a start has been made in the employment of 
such stations in England by the Electric Supply 
Department of the Corporation of Liverpool, which 
has built a 500 kw. rotary converter full automatic 
substation for general power and lighting supply. 
The station is operated from 6,000-volt three-phase 
mains, and feeds a three-wire system with 460 volts 
across the outers. 

The station is situated in a residential area that 
has grown rapidly in recent years, and in which the 
increasing load had caused the voltage drop in the 
feeders to become the factor determining further 
extension of the load. The size of the mains allowed 
of considerably increased currents being carried, as 
in some cases the current-carrying capacity was only 
utilised to the extent of about 30 per cent. As the 
trouble was entirely due to voltage drop it could be 
rectified by the introduction of new feeding points, 
and the question of laying new feeders from existing 





substations in the neighbourhood was considered. 
This method, however, did not cover any very satis- 
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factory possibility of further growth of load in the 
future, and it was finally decided to build a new sub. 
station to supply the neighbourhood. Censideration 
of an automatic station as against a station of 
ordinary type with attendants showed a saving of 
some £1,000 a year in favour of the automatic 
arrangement, and it was accordingly adopted and 
is in very satisfactory operation. 

This automatic station is, of course, of small size, 
but the confidence which its behaviour up to the 
present is likely to inspire may be expected 
to lead to a considerable extension of the system 
and its application in larger units. The Corp. 
ration of Liverpool is already building a seconi 
similar station. This development represents 
merely another of the labour-saving refinements 
of machinery which are being forced on by 
present conditions. The station is in a sense con- 
plicated, in that the automatic gear involves a large 
number of relays and similar appliances, but there 
is no reason to suppose that modern gear of this 
kind properly housed and maintained is likely to 
give any trouble, or to prove other than entirely 
reliable. 
type has been utilised in connection with electric 
signalling and similar work in much more unfavouwr- 
able situations than a well-maintained substation, 
and has proved quite satisfactory. A description of 
this automatic substation at Liverpool was contained 
in a paper read before the Institution of Electrical 
Engineers on the Ist inst. by Mr. P. J. Robinson, 
who gave a very clear explanation of the somewhat 
complicated automatic switching arrangements, and 
explained the financial and technical considerations 
which had led to the installation of this pioneer 
plant. 





TANK TESTS OF SEAPLANE MODELS. 

WHILE the main object of a seaplane or amphibiow 
aircraft is to travel through the air as safely, 
rapidly and economically as possible, an essential 
factor in the attainment of that object is that 
the craft should be able to travel over, rise from 
and alight on the surface of the water under all 
conditions likely to be encountered. The pr- 
duction of an efficient and reliable aircraft of the 
type referred to, especially if of large dimensions, 
therefore involves the solution of some intricate 
problems in naval architecture, as well as those of 
aerodynamics and structural engineering. As in 
other branches of naval architecture, useful help 
in overcoming the difficulties encountered in the 
development of seaplanes and amphibians has been 
obtained from tank experiments on models, and in 
an interesting paper read before the Royal Aer- 
nautical Society on Thursday, the Ist inst., Mr. G.\. 
Baker explained what had been done in the William 
Froude National Experiment Tank at the National 
Physical Laboratory, in the course of the ten year 
during which this class of work has been carried on 
there. 

The first tests, commenced in 1912, were made 
to determine the lift and resistance of flat planes 
skimming on the water, and these were followed 
by tests on floats of various forms. Much useful 
information was obtained, and a seaplane fitted 
with floats designed in accordance with the results 
of the tests was found to get off the water af 
three-fourths the power required to get off with an 
earlier form of float. Improvements in the testing 
apparatus and methods of testing followed, leading 
to greater accuracy in the data obtained and bringing 
the conditions of the experiments more nearly into 
line with working conditions on the full-size machine. 
Many forms of boat-type hulls have since beet 
generally examined and compared, and effects such 
as wave-making, nose diving, porpoising, &c., have 
been fully investigated ; the study of longitudinal 
stability, it may be remarked, has now advance¢ 
sufficiently to enable the tendency to porpolsé 
which formerly gave much trouble, to be greatly 
reduced and sometimes completely eliminated 1 
smooth water. Careful consideration has, of com” 
been given to the application of the results of a 
experiments to full-size machines, and every poss! “4 
opportunity taken to check this by measuremen™ 
on the latter. In predicting results for a 
from data obtained from models, it is assumed os 
moments, forces and speeds vary as the fourth, 
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third and half powers, respectively, of the relative 
scales. 

This assumption neglects the effects of pos- 
sible differences in the relative values of skin 
friction resistance, but there are good grounds 
for the belief that the procedure employed gives 
correct results at high speeds, while at low speeds 
the calculations for the power required are rather 
too high. It is thought, however, that the errors 
involved are largely balanced by adverse sea and 
weather conditions met by the machine. Some 
interesting and important experiments in this 
connection were carried out in 1918 by towing a 
seaplane, by means of a destroyer, at speeds up to 
20 knots, and also running the machine under its 
own power at speeds. up to 25 knots. The results, 
in general, were in good agreement with calculations. 
Discrepancies have, however, been found in con- 
nection with the running angle at high speeds, 
the angle being some 3 deg. smaller in the machine 
than in the model ; this difference is now recognised 
as being due to the effect of the air structure of the 
machine. The theory and practice of testing 
seaplane models in the tank has thus reached a 
stage when it is of immediate utility to the designer— 
especially to the designer of large machines for which 
data of the greatest possible accuracy is required. 
In Mr. Baker’s opinion such large machines will be 
needed in the future by this country in particular, 
and he rightly remarks that the research work 
necessary for their development should not be 
deferred. 


THE FOUNDATIONS OF WIRELESS 
COMMUNICATION. 

Ar the present time when direct communication 
between this country and Australia by wireless 
telegraphy is possible, and speech has been trans- 
mitted across the Atlantic by similar means, the 
feeble efforts which the early experimenters were 
able to produce and detect over a distance of a 
few yards seem very far from impressive, even to 
those familiar with them. Actually the majority 
of those who are now interested in wireless com- 
munication for business or pleasure are quite unaware 
of the stages through which this fascinating branch 
of applied science has been carried in order to pave 
the way for modern achievements, but that some, at 
least, of them are anxious to learn may be gathered 
from the attendance at a lecture delivered at the 
Finsbury Technical College, on Thursday, the 
Ist inst., by Sir Oliver Lodge. The meeting, which 
was presided over by Sir Charles A. Parsons, was 
arranged in honour of the memory of Professor 
Silvanus P. Thompson, the late principal of the 
college, who at the time of his death in June, 1916, 
had been connected with the institution for upwards 
of thirty years. Sir Oliver chose as his subject “‘ The 
Basis of Wireless Communication,” and in the course 
of his lecture referred briefly to the outstanding 
— of the pioneer work carried out -prior to 
896. 

After mentioning some early observations by 
Joseph Henry in 1842 and by Edison in 1875, 
Nir Oliver referred to the work of David Hughes, 
remarking that the latter was nearly on the track 
of what was subsequently discovered by Hertz. 
In the early ‘eighties, by means of sparks, Hughes 
obtained effects akin to coherer action of sufficient 
strength to deflect a galvanometer, but was rather 
discouraged by Stokes, who thought the effects 
might be explained by leakage. The foregoing, 
the lecturer remarked, were mere spasmodic 
observations, and he ascribed the first step in real 
discovery to Clerk Maxwell, who, in 1865, gave the 
laws of electric waves in mathematical form. 
Sir Oliver mentioned that he had discussed the 
matter with Professor Fleming in 1872 and later 
with Fitzgerald, who had at first concluded that 
the production of electric waves was impossible but 
had corrected the erroneous impression in 1882. 
lhe following year, at the Southampton Meeting 
of the British Association, Fitzgerald suggested 
that the oscillatory discharge of a Leyden jar might 
be used for the production of electric waves if 
means for detecting them could be devised. A few 
years later the lecturer himself found that waves 
could be both produced and detected by means of 
Leyden jars. He also succeeded in measuring the 
wave length and in obtaining the phenomenon of 
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electric nodes and loops, thus verifying Maxwell’s 
theory. 

Afterwards the lecturer heard of the brilliant 
experiments of Hertz, who produced and detected 
waves in space, using as a detector a ring 
of wire containing a minute spark gap. Hertz, 
however, was not fully acquainted with Maxwell’s 
work and did not make use of the words “ electric 
waves’’ in describing his experiments. He had, 
however, worked out the subject with extraordinary 
skill both mathematically and experimentally, 
and the lecturer regarded Maxwell and Hertz as 
the essential founders of wireless communication. 
Actual telegraphy was subsequently made possible 
by the coherer, the development of which the 
lecturer described, dealing very briefly with his own 
important contributions to this part of the subject. 
He mentioned, however, that the fact that some of 
his work had been published in 1894 prevented 
patents from being granted in this country, although 
they were obtained in the United States, and added 
that these patents, which were subsequently handed 
over to Mr. Godfrey Isaacs, formed the fundamental 
patents of the American Marconi Company. In 
conclusion, Sir Oliver remarked that he had been 
too busy, and had lacked the foresight necessary 
to realise the full possibilities opened up, but 
fortunately there had been a man in Italy with 
sufficient insight to see, and leisure to develop, them. 
In 1896, Senatore (then Mr.) Marconi came to this 
country and the subsequent developments, the 
lecturer said, were public knowledge. 








THE RECOVERY OF IRON AND STEEL 
FROM OVERSTRAIN. 

It has long been known that overstrained bars 
of steel and iron have the power of automatically 
recovering their elastic properties if left unloaded 
for a long period of time. It is possible that this 
mechanical Couéism plays a réle of some importance 
in the case of statically indeterminate structures, 
such as rigid arches, which are often subjected to 
somewhat severe temperature stresses in countries 
enjoying a Continental climate, with its characteristic 
extremes of heat and cold. In rolling mills it has, 
moreover, been noted that the physical properties 
of steel rails, as determined from specimens cut 
from the rail immediately after rolling, differed 
decidedly from those observed with specimens 
prepared a few days later. Some thirty years ago, 
Sir Alexander Kennedy commenced a systematic 
inquiry into this matter of the auto-recovery of 
structural materials, and obtained some interesting 
and striking results. The investigation in question 
extended over the years 1886 to 1893. The plan 
followed was to record the extension of bars of iron 
and steel, under loads increasing by increments of 
2,000 Ib. to 4,000 Ib. each, until the total stress 
was well in excess of the yield-point. The extensions 


: ' es 
were measured by a micrometer reading to jp poo in- 
the gauge length being 10 in. Control specimens 
of the same material which had never been subjected 
to test were kept for the purpose of comparison, 
when the overstrained bars were re-tested after a 
rest of some years’ duration. As already stated, 
Sir Alexander Kennedy’s own observations ceased 
in 1893, but he recently handed over his specimens 
to the Research Department at Woolwich, who have 
completed the investigation. The work in question 
was carried out by Mr. R. H. Greaves, B.Se., whose 
report* will be found of much interest. 

Mr. Greaves’ experiments showed that during the 
thirty years which had elapsed since the original 
experiments, the overstrained specimens of iron 
and of soft steel had completely recovered their 
elasticity, but with the hard steel specimens the 
recovery had made but slight progress. The 
recovery could, however, it was found, be rendered 
complete by heating the hard steel bars to a 
temperature of 175 deg. C for 1 hour. In the origi- 
nal experiments some of the bars had been kept 
under overstrain until stretching entirely ceased, 
whilst in other cases the overstrain was produced 
by a momentary load. On re-testing thirty years 
after, these latter specimens were found to have an 
elastic limit less than the original overstrain, whilst 
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in the case of the slowly-loaded bars the new elastic 
limit exceeded the stress by which the overstrain had 
been produced. The unstressed specimens were 
also examined, and experiments made to determine 
the rate at which they recovered from an overstrain. 
The criterion used was the presence or absence of a 
hysteresis loop. With a perfectly recovered speci- 
men the extensions were the same on loading as on 
unloading, but where recovery was incomplete there 
was a loop, the width of which was a gauge of the 
amount of overstrain still existing. It was found 
that this criterion was more sensitive than that 
adopted in the original experiments where the 
absence of permanent set was regarded as showing 
that the elastic properties of the bar had been 
restored. In the new experiments it was found 
that in certain cases a hysteresis loop might exist 
even when there was no permanent set. 

One curious fact observed was that when very 
slowly loaded beyond the elastic limit, wrought iron 
extended less for a given maximum load than when 
the latter was momentarily applied. With alloy 
steels the reverse is the case. The explanation 
proffered is that with wrought iron the rate of auto- 
matic recovery is so great, that it goes on even 
when the specimen is still under an overstraining 
load, provided that this load is applied at a very 
slow rate. With steels the rate of recovery is 
slower, the harder the steel and the greater the 
original overstrain the longer is the time required for 
recovery. Even the hardest steels, however, show 
some degree of recovery, though at ordinary room 
temperatures the rate of restoration is very slow. 
In the case of a crucible steel (1-22 C.) the recovery 
was in thirty years about as much as would be 
brought about by keeping the specimen for 1 hour 
at a temperature of 100 deg. C., and considerably 
less than if the bar were kept for 60 minutes at 
125 deg. C. 








NOTES. 
THE PRoGRESS OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 

ALTHOUGH the speeches which form an apparently 
essential item in the programme of any annual 
dinner can hardly fairly be expected to address 
themselves to any common text, there was a 
distinct unity in much that was said at the gathering 
of the Institution of Electrical Engineers which 
took place at the Hotel Cecil on the 6th inst. The 
text may be said to have been the progress of the 
Institution and the increasingly important position 
which it is taking in technical and even national 
affairs. The more laudatory references to the 
subject naturally fell from the guests, and both 
Sir W. Joynson-Hicks and the Right Hon. Neville 
Chamberlain paid tributes to the work of the 
Institution and the progress with which it is closely 
associated. The Institution now has _ 10,600 
members and shows an increase of 3,000 in the last 
four years. This progress has not been attained 
by any relaxation of conditions of entry, and by 
far the greater part of this total number entered 
by examination as students. This is the normal 
and natural course, and shows that the Institution 
to an increasingly greater extent is able to speak 
with an authoritative voice for the profession for 
which it stands. The Institution was one of the 
first to encourage local sections, which now form 
an essential and valuable feature of its activities, 
and a new local section has just been formed at 
Liverpool, which up to the present has existed as a 
sub-centre of the Manchester branch. It is to be 
hoped that the great authority and influence of the 
Institution will be bent to assist towards a better 
and more economical generation of electricity in 
the country. Mr. Gill, the President, in his speech, 
pointed out that 43 per cent. of our electric supply 
stations have an output of under one million units 
a year. The new Electricity Bill is intended to 
improve this state of affairs, but much opposition 
has yet to be faced and much arranging has to be 
done, and the Institution should be able to assist 
materially if its influence is brought to bear properly. 


DiesEL-ELEecTRIc SHIPS. 
Some interest is being taken in the Diesel-electric 
drive, especially for ships of moderate power, and 
several applications of this method of propulsion 





have been made in America, The advantages which 
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may be claimed for this combination as compared 
with the direct Diesel drive are of the same order 
as those which are claimed for the turbo-electric 
plant against the geared turbine. The Diesel engines 
can be of a high-speed type, since any suitable 
reduction may be arranged between their revolutions 
and those of the propeller; further, the engines 
require no reversing gear and can be built as 
moderate-sized units, since there is no difficulty 
in arranging that two or more engines shall drive a 
single propeller motor. This arrangement adds to 
the safeguards against a total breakdown as far as 
the engines are concerned, but it is clear that the 
method cannot be carried too far, and that an 
immoderate number of generating units is not likely 
to find acceptance in marine circles. This last 
condition limits the profitable use of the method 
to ships of moderate power, so that if the system 
is to be applied on any considerable scale it will 
have to make a case against the ordinary direct 
drive Diesel arrangement which is coming into use 
so extensively. In a paper read before the Liver- 
pool Engineering Society, on the 7th inst., under 
the title ‘“‘ Electric Propulsion of Ships,” Mr. R. S. 
Johnson gave a worked-out comparison between the 
two systems as applied to e, 3,380-ton, 325 ft. ship. 
Camellaird-Fullagar oil engines were assumed, of a 
total horse-power of 2,500. For the direct drive 
ship a twin-screw arrangement was assumed and a 
single-screw for the electric scheme. The figures 
showed a fuel consumption, excluding that required 
for refrigerating machinery, of 11} tons per day for 
the direct drive ship and 124 tons per day for the 
electric ship. Consequently the electric ship had 
an oil bunker capacity of 320 tons against 290 tons 
for the direct drive ship, but had an increased cargo 
capacity of 5,000 cub. ft. The extra consumption 
of the electric ship is thus covered by the larger bun- 
ker capacity, and therefore each ship would be able 
to run about the same distance without re-bunkering, 
so that the comparison comes down to the balancing 
of an extra ton of fuel oil per day against an extra 
cargo capacity of 5,000 cub. ft. It will be clear 
that the Diesel electric drive can make no sweeping 
claims on the score of Mr. Johnson’s comparison, 
and if he accurately represents the qualifications 
of the two systems those who object in principle to 
the introduction of the electric gear are not likely to 
weaken in their opposition in the near future. 





Evectric RESISTANCE FURNACES. 


In the generation of heat for laboratory purposes 
and for those industrial processes where constant 
temperatures are essential, electricity possesses 
advantages over other methods both in cost of 
running and in cleanliness. The cheapness of 
electric heating is due to the fact that there are 
not produced hot'flue gases, which carry away a large 
proportion of the heat, and the cleanliness is an effect 
of the same cause, for in most cases of fuel-heated 
furnaces the gases contain constituents which con- 
taminate the product. A review of the present 
position and the possible extension of use of the 
electrical resistance furnace was provided in a paper 
on the subject read by Mr. Charles R. Darling, at 
the Royal Society of Arts, on Tuesday last. The 
first form of this type of plant was introduced for 
use in laboratories in 1902 by Herceus, but until 
1907, when the nickel-chromium alloys used for 
the coils in modern resistance furnaces were avail- 
able, their use was limited to very small units. 
From that date there was a marked increase in 
development. The nickel-chromium alloys, put 
upon the market under many trade names, may be 
heated for long periods at 1,000 deg. C. without 
either oxidising or other deterioration, and have 
another useful property in offering a resistance to 
the flow of electricity which is nearly constant at 
all temperatures. The immediate effect of the 
discovery of these alloys was that small tube 
furnaces, in which the wire was wound on silica 
tubes, were placed upon the market, and later 
muffle furnaces up to 5 ft. in length and 1 ft. in 
diameter were designed and put into service in 
laboratories and industrial works. Some of the 
many applications in which they have been success- 
fully applied are the hardening and tempering of 
steel, annealing wire and heating rivets, melting 
aluminium, brass and other non-ferrous metals and, 
in some large factories in America, for hardening 
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gear wheels and other machine parts. So far there 
is no metal-wound furnace which is satisfactory for 
use above 1,000 deg. C., or at the outside limit 
1,100 deg. C., but there is in this type of plant a 
large field of service for a wire of some non-oxidising 
alloy capable of withstanding about 1,800 deg. C. 
The annealing of tungsten wire is at present per- 
formed in furnaces wound with molybdenum or 
tungsten and in which an atmosphere of hydrogen 
is maintained. Such a plant is not suitable for 
most of the industrial processes, where high tem- 
peratures are essential and the use of the refractory 
materials which are made into Nernst lamp filaments, 
which has been suggested, does not seem to offer 
greater promise. High temperature working is 
possible up to about 2,500 deg. C., in carbon re- 
sistance furnaces, but an atmosphere of a non- 
oxidising nature is necessary for their successful 
use. 
THe ELEMENT HaAFNIvM. 

Modern physical chemistry assumes that all the 
chemical elements can be arranged in a sequence, 
in which hydrogen bears the atomic number 1, and 
uranium, the heaviest atom, i.e., the atom of greatest 
mass, bears the number 92. It appeared strange 
to the old school of chemists that there should be 
isotopes, t.e., elements of the same atomic mass and 
number, yet differing in chemical properties ; but 
radioactive research and positive-ray analysis seem 
to leave no doubt about the existence of these 
isotopes. On the other hand, neither of these lines 
of research, nor X-ray studies, on which Moseley 
had based his theory of atomic numbers, had, till 
last year, filled up any of the five gaps which 
apparently existed in the sequence of the 72 atomic 
numbers. Last May, however, Dauvillier and 
Urbain, the latter the French member of the Inter- 
national Commission on Atomic Weights, informed 
the Paris Academy that they had discovered an 
element having the atomic number 72—one of the 
five numbers which were missing. The element 
seemed to belong to the rare earths and they pro- 
posed to call it celtium. The identification was 
merely by X-ray spectroscopy, and the two lines 
on which Dauvillier and Urbain relied were ex- 
tremely faint. Taking up this problem at the 
University of Copenhagen, D. Coster and G. 
Hevesy came to the conclusion that an element 
of atomic number 72 could not belong to the 
rare earths on the general arguments of the 
periodic law and particularly on Bohr’s views 
respecting atomic structure. Their own X-ray 
spectroscopy of certain Norwegian zirconium ores 
gave different lines and suggested a new element 
homologous to zirconium; but again the evidence 
was only spectroscopic. The publication of these 
experiments by Coster and Hevesy, in Nature of 
January 2, induced Professor Alexander Scott, 
F.R.S., to resume the examination of a highly- 
refractory residue which he had, in 1913, isolated 
from the well-known black sand, occurring in 
abundance on the shores of Taranaki Bay in New 
Zealand. This black sand is a magnetic iron ore, 
rich in titanium, relatively very pure, but very 
difficult to smelt. From samples of the sand 
Dr. Scott had obtained an apparently new oxide. 
War work, and recently the study of the preservation 
of the relics from Tut-hank-amen’s tomb had pre- 
vented him from pursuing his investigation. Last 
week he announced in the Chemical Society, of which 
he had been president during two of the war years, 
that he had within the last fortnight been able to 
determine the atomic weight of the element in this 
oxide, and had found it to be 180. That would 
agree with the atomic number 72, and the chemical 
behaviour of the new element suggested resemblance 
to titanium and a position in the periodic table 
between zirconium and titanium. He was able to 
show several grammes of the oxide which has a 
cinnamon colour. Dr. Scott rather regretted the 
name Hafnium which Coster and Hevesy propose 
for the new element (after Hafniz, the latin name 
of Copenhagen); but he has offered his specimen 
to these investigators at the Danish University. 

THE Ramway WAGON QUESTION. 

In discussing the wagon question in connection 
with the railways of this country, in a paper read 
before the Institute of Transport on Monday last, 
Mr. H. N. Gresley, of the London and North-Eastern 
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system advanced the opinion that while a bogie 


wagon was probably out of the question for our 
general merchandise we might have something 
considerably larger than the present 10-ton to 12-ton 
vehicles. If constructed to the lengths adopted 
on the Continent our four-wheeled stock could be 
made of an increased capacity of 100 per cent. in 
the case of open wagons, and of 50 per cent. in the 
case of covered wagons. This would involve wagons 
22 ft. and 24 ft. long respectively. Mr. Gresley 
proceeded to show that, if these were provided as 
replacement became necessary, a saving would be 
effected which, capitalised, would represent a sum 
far larger than what would appear. to be necessary 
to alter loading docks, &c., to take such wagons. 
With regard to mineral traffic, Mr. Gresley followed 
up Sir J. F. Aspinall’s argument developed in his 
James Forrest lecture last year. He proceeded 
further to argue that the railway companies were 
the chief beneficiaries under any scheme for the 
utilisation of larger wagons for coal traffic, and 
that it would be to the companies’ advantage to give 
preferential rates for the shipment of coal in larger 
wagons than 20 tons. 
then be able to give better terms than others retain- 
ing the small wagons, and would secure increased 
business. Similarly the small dealers of the London 
area would combine and secure cheaper rates, 
consequently being able to lower their selling prices. 
In addition to operating costs being decreased, by the 
more economically sized unit, a considerable saving 
would be effected by reduced train resistance. In 
confirmation of this Mr. Gresley gave an account 
of dynamometer trials he had conducted on the 
Great Northern Railway last year. In these trains, 
in order to secure uniform conditions and com 
parable results, the novel expedient was adopted 
of running two trains in one, separated by a dyna- 
mometer car. These two trains, or two sections 
of the one train, were composed respectively of 
four-wheeled and bogie stock. Immediately behind 
the locomotive was placed a dynamometer car 
followed by a rake of wagons. Next came the 
second dynamometer car followed by a second set 
of wagons. Wagons of each type were made up 
into separate sets, one rake comprising thirty 10-ton 
wagons and the other six 50-ton wagons. The 
order of these and of the dynamometer cars was 
varied so as to eliminate as far as practicable any 
possibility of the results being influenced by the 
“make-up” of the train. The weather was ex 
ceptionally good, and the figures for resistance were 
very low. They ran from 4} Ib. per ton at 10 m.p.h. 
and 20 m.p.h. for the 10-ton wagon, up to 124 Ib. at 
50 m.p.h. For the bogie stock the figure was 
34 lb. per ton at the two lower speeds, rising to 
63 lb. at the higher speed. Based on these results 
Mr. Gresley concluded a decrease in resistance of 
43 per cent. was shown for the bogie stock for a gross 
load of 1,000 tons, which incidentally meant an 
increase in paying load of 19 per cent., or 125 tons 
as compared with a 1,000-ton (gross) train of four- 
wheeled stock. 





THE LATE MR. ALEXANDER ROSS. 

Ir is with very great regret that we record the 
sudden death at Hampstead on Saturday last of 
Mr. Alexander Ross, past president of the Institu- 
tion of Civil Engineers. 

Born in 1845, Mr. Ross was in his seventy-eighth 
year at his decease. He received his early education 
at Aberdeen from whence he proceeded to Owens 
College, Manchester, which has since become the 
Victoria University. Practically the whole of his 
professional experience was gained in railway work. 
After leaving Owens College he was articled for five 
years to Mr. A. Fraser, engineer to the Great North 
of Scotland Railway, and on the completion of his 
pupilage in 1866 he acted as principal engineering 
assistant on the same line. From this position he 
passed in 1871 to the London and North Western 
Railway, where he became assistant to Mr. 5. 
Worthington, M.Inst.C.E. In 1873 Messrs. John Gibb 
and Son, the contractors for the Leybourne and Hawes 
branch of the North Eastern Railway, appointed 
him engineer-in-charge of the construction, but 10 
1874 he returned to the service of the London and 
North Western Railway, and was, shortly after 





his return, made District Engineer, at Liverpool. 
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As such he was responsible not only for the main- 
tenance and renewals of existing work, but also for 
station enlargements and widenings of the line. 
After 10 years’ further service on the engineering 
staff of this campany Mr. Ross was, in 1884, 
appointed assistant engineer to the Lancashire and 
Yorkshire Railway, and six years later he hecame 
chief engineer to the;Manchester, Sheffierd and 
Lincolnshire line. Finally, in 1897 he succeeded 
Mr. Richard Johnson as chief engineer to the Great 
Northern Railway, from which post he retired im 
1911 to practice as a consultant at Westminster. 
Amongst the important works for which Mr. 
Ross was responsible may 
be mentioned the Leen 
Valley extension railway, 
the connecting line through 
Nottingham, and the 
Stevenage loop to King’s 
Cross via Enfield, which 
gives the Great Northern 
an additional road into 
London alternative to the 
original main line, which, in 
certain sections south of 
Stevenage where there are 
numerous tunnels, has but 
two tracks. Mr. Ross was 
also responsible for part of 
the Piccadilly tube, which 
gives direct communication 
between Finsbury Park and 
the West End of London. 
Mr. Ross became a mem- 
ber of the Institution of 
Civil Engineers in 1880. 
He contributed no papers 
to the proceedings, but at 
the engineering conferences 
of 1899, 1903 and 1921 he 
was called upon to in- 


augurate discussions on 
some important railway 
problems. On these he 
presented papers which, 


though short as the circum- 
stances demanded, were 
very lucidly written. In 
1899 the subject taken 
was “The Advantage or 
Disadvantage of Uniting 
the Lock and Block Appli- 
ances of Railways.” Mr. 
Ross treated the question 
in the spirit of an inquirer 
rather than that of an 
advocate, heing anxious to 
bring out the opinion of 
other railway engineers, in 
preference dogmatically to 
asserting his own views. 
This note, included a 
description of the methods 
of block signalling so clearly 
expressed as to be easily 
intelligible to the layman. 
At the date in question 
ordinary block signalling 
had, on the purely mecha- 
nical side, attained nearly 
to perfection. So long as 
the signalmen followed their 
Instructions a collision was 
impossible, but the fact 
remained that a failure 
of memory, or neglect, on the part.of any one 
signalman might have disastrous results. It was 
the recognition of the inherent fallibility of the 
human element that led to the movement for 
uniting the lock and block systems, in which the 
telegraphic instruments in each cabin are interlocked 
with the outdoor signals, and the latter can only be 
lowered with the direct aid and assistance of the 
man in the box ahead. The additional safety of the 
system was obvious, but at the date of the discussion, 
engineers were much divided in opinion as to the 
extent to which it could be applied without giving 
rise to great delays at yards, stations and junctions. 
At the conference of 1903 Mr. Ross dealt with the 
question of the “ Assimilation of Railway Practice 
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lin respect of Loads on Bridges up to 200 ft. span.” 


Whilst recognising that standardisation was capable 
of being so overdone as to check progress, Mr. Ross 
pointed out that, owing to the interchange of traffic 
between different railways, almost any bridge on 
one line might be called on to carry the heaviest 
load met with on another line. There were thus, he 
maintained, strong reasons for adopting standard 
systems of loading. To facilitate the preparation 
of such, Mr. Ross gave tables showing the “* equiva- 
lent ” uniform loads corresponding to the heaviest 
engines then in operation on our lines. Owing to 





heaviest tramcar then in service had a wheel load of 
but 3} tons, which. owing to the stiffness of the rail, 
is, of course, much less concentrated than would be 
a similar weight on a motor lorry wheel. 

At the conference held in 1921 Mr. Ross read a 
note emphasising the limitations from which British 
railways suffer, owing to their restricted loading 
gauge. He suggested that on main lines the 6-ft. 
way should be widened to 7 ft., and that when new 
tracks were laid down: beside older ones, the space 
between should not be less than 11 ft. 6 in. Mr. 
Ross also pointed out that if Continental trains are 


loading gauge difficulties he did not anticipate any | ever to be admitted to our tracks, it will be neces- 





Photograph by'Thomas Fall. the 


THE LATE Mr. ALEXANDER Ross. 


very great further increase in locomotive loads, and 
suggested accordingly that this table might form a 
convenient basis for the discussion of the proposed 
standards. An alternative suggestion made was the 
adoption of a conventional standard loading con- 
sisting of a continuous train of axles spaced at 
5-ft. centres, each carrying a 16-ton or 18-ton load. 
He also drew attention to the very heavy loads which 
overbridges had to carry in some districts, where at 
times each wheel of a boiler wagon may support a 
load of 12 tons, the total load being 48 tons on a 
13-ft. wheel base. In 1903 heavy motor traffic had 
developed but little, a steam lorry being the only 
type included in Mr. Ross’s table. This lorry was 
credited with a wheel load of 4} tons, whilst the 





sary to do away with the 
existing high platforms so 
as to prevent fouling. If 
Contiuental rolling-stock is 
to pass freely over our 
lines, no structure more 
than 2 ft. 6 in. high must 
be brought within 5 ft. of 
the edge of the nearest 
rail. The standard over- 
head clearance — should, 
he suggested, be made 
15 ft. 6 in. above rail level. 

Mr. Ross was President 
of the Institution of Civil 
Engineers in 1915-16, and 
in consonance with the 
conditions ruling at the 
time his inaugural address, 
which we published at the 
time, was devoted to certain 
weaknesses of our insular 
position, and the necessity 
of making these good by 
a better development of 
our natural resources. 

As a member of the 
Metropolitan Munitions 
Committee Mr. Ross was 
of great assistance in the 
design and construction of 
the Perivale filling factory. 
He was also of much ser- 
vice to the War Office in 
selecting suitable men for 
commissions in the R.E. 
He had had, moreover, 
long service with the Terti- 
torials, being a lieutenant- 
colonel of the Engineer and 
Railway Staff Corps, and 
he held both the Long 
Service and the Decoration 
medals. Two of his sons 
were killed in the war. 

Mr. Ross, moreover, took 
a very active interest in 
the work of the British 
Engineering Standards As- 
sociation, serving on the 
Main Committee from 1912, 
when he was appointed 
on the recommendation of 
Institution of Civil 

Engineers. He had natur- 
ally special interest on the 
standardisation of rails, 
joining, in 1902, the sub- 
committee appointed to 
deal with this, and of this 
committee he became chair- 
man in 1912, an office he 
still held at the time of his death. He was 
also a member of the committee on sand-lime 
bricks. 

The funeral took place yesterday at West Hamp- 

stead Cemetery. 








PotasH PRosPECTING IN THE UniTeD Srates.—The 
United States Bureau of Mines announces that 219 
permits for prospecting for potash on Government lands 
in certain western states had oer issued up to December 1. 
Four leases for potash production, all in California, had 
been granted. Of the potash prospecting permits, by 
far the largest number, 170, were in Utah; 21 were in 
Nevada; 14 in California; 8 in New Mexico; 3 in 
Arizona; and one each in¥Colorado, Montana and 
Nebraska. The potash prospecting permits issued applied 
to 512,480 acres and potash leases to 7,343 acres, 
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DEVELOPMENTS OF THE CELLULOSE 
INDUSTRY, 


Tuoven Mr. C. F. Cross, F.R.S., had adopted 
the title “‘ Fact and Phantasy in Industrial Science ” 
for the discourse which he delivered at the Royal 
Institution last Friday, his discourse was essentially 
a continuation of a lecture on cellulose and artificial 
silk, which he had given in the same place three 
years ago, and his phantasy was restricted to 
potentialities based upon sound research. People 
generally are undoubtedly far too apt to underrate 
the immense importance of cellulose. The main 
product of vegetable life, cellulose is in fact in- 
dispensable to man in many respects, and it is 
closely related to the chief animal foods. As an 
art product, cotton fabric can be traced back to 
remote ages; the cellulose textile industry is 
modern, but hardly secondary to any other at 
present. 

There is little scope for improvement in the 
primary mechanical treatment of the cotton bales, 
Mr. Cross remarked ; but there is much to be done 
in the further treatment of the cellulose and in the 
utilisation of cellulose products, and a wide field is 
left for imagination in design, dyeing, printing and 
diverse applications. In spite of the perfections of 
modern machinery hand-block printing, known in 
ancient ages in India and on the Nile, has been 
practised in England since 1826, with remarkable 
artistic success, as Mr. Cross was able to prove by 
specimens, by four generations of one family living 
in the Cheshire village of Langley. About 1844 
John Mercer improved the strength and lustre of 
the cotton fibre by steeping it in strong caustic lye. 
That long-disregarded observation led, by 1883, to 
the discovery of artificial silk. Chardonnet dis- 
solved, for the preparation of artificial silk, nitro- 
cotton in ether and alcohol; later copper oxide 
ammonia (cuprammonium) was used as solvent, 
and by 1895, Mr. Cross, who is responsible for many 
of the further developments of this industry, intro- 
duced acetic acid for the preparation of his viscose, 
one of the cellulose derivatives. The acetate (or 
acetyl) silk approaches natural silk most closely 
and can indeed be spun out to a tenuity exceeding 
that of the silkworm threads. But the acetate silk, 
though not spoiled by water, has hardly any affinity 
for most ordinary dyes, especially for the acid dyes. 
That difficulty has quite recently been overcome by 
Green and Saunders, who find that certain basic 
amido compounds (ionamines) which are sparingly 
soluble in water, but are easily hydrolysed, are readily 
taken up by the artificial silk imparting to it 
colours which may strongly differ from those which 
ordinary cotton assumes. Thus it is possible, as 
Mr. Cross demonstrated, to dye mixed textiles of 
cotton and silk in different shades in the same bath 
or in mixtures of two baths. 

As regards the general history of the cellulose 
industry and raw materials, little progress had, Mr. 
Cross said, been made since the days of our fore- 
fathers. Ramie fibre had proved very useful ; 
nettle fibre had been retried, but the preparation of 
the yarn was difficult and expensive. The arghan 
fibre, obtained from some South American verbenacece 
now cultivated in Malay, seemed far superior to 
jute (a typical ligno-cellulose) and was promising 
as an insulating material, also for cables in sea water. 
On the other hand scientific research, encouraged 
by industry in this country and elsewhere, had 
during recent years, opened out new fields. 

Found in the purest form in the cotton-seed 
hairs, cellulose is always mixed with other cellular 
material, and, though remarkably stable in many 
respects, Mr. Cross pointed out, it is yet sensitive 
to all forms of energy, light, heat, chemical and 
electrical, and is profoundly affected in constitution 
and structure even by mechanical treatment. That 
is one of the reasons why the constitution of cellulose 
—probably a carbohydrate of the formula (C,H;)0;)n 
—is still unsettled, and the identity of the different 
cellulose varieties remains uncertain. The natural 
cotton forms flat fibres, irregular in section and often 
twisted. In caustic soda the cells swell, and the 
cell walls may burst; by suitable treatment, 
Mr. Cross has increased the surface development 
of viscose by as much as 66 per cent., increasing 
thereby likewise the lustre and covering power of 
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the material. The swelling is a hydration effect, 
which is reversible. Dr. W. Lawrence Balls, chief 
of the Research Department of the Fine Cotton 
Spinners’ Association (Manchester) has recently been 
able to follow the development of the daily growth 
rings of the cotton cell by photography. The photo- 
graphs which Mr. Cross displayed, bore a close 
resemblance to the annual rings in trees; the 
thickness of the cell rings, after 25. days of growth, 
was only 0-4 uw, and thus smaller than the wave- 
length of sodium light. The specific volume of 
cellulose varies with the temperature when cotton 
is placed in liquids. In water there is a decided 
increase in the specific volume, between 30 deg. 
and 40 deg. C. while in toluene the volume 
decreases ; these variations imply energy and con- 
stitution changes which must affect the fibre under 
ordinary conditions, in which violence is not done 
to the material, whilst it is generally the case in 
laboratory reactions. 

Dr. J. 8. Lewis, who is investigating these 
phenomena, is also studying the fluorescence of 
cellulose; most organic compounds fluoresce in 
characteristic ways. Some electrolytic effects, 
observed by Mr. Cross years ago, are now being 
examined by Professor Donnan and Mr. Rowe; 
the latter gave a demonstration during the dis- 
course. A sheet of smooth paper—filter paper is 
too rough for the experiment—was wetted with 
distilled water and placed on a brass plate, which 
was joined to the one terminal of a 10-volt battery. 
A silver coin was then put on the top of the paper 
and touched with the other pole for a minute. When 
the coin was the anode of the electrolytic couple, the 
upper surface of the paper, in contact with the head 
of the coin, remained apparently unaffected ; some 
silver was, however, dissolved, probably forming a 
colourless compound with the cellulose. When the 
current was then reversed, the dissolved silver was 
precipitated again and deposited in the upper surface 
of the fibres, giving a black image of the head on the 
coin. In similar experiments made with a type- 
metal stamp of the letter R.(replacing the coin), the 
R appeared in brown on the paper. Theoretically 
interesting, these experiments in which, it will be 
understood, no electryte and only a small electro- 
motive force are needed, also suggest practical 
applications. 

Referring next to the fact that the bacteria of 
soil completely break down the cellulose, Mr. Cross 
mentioned that in works at Epsom some 300 lb. of 
sulphate wood pulp were now converted within 
three days into alcohol, acetic acid and lactic acid, 
large volumes of gases, hydrogen, methane and 
carbon dioxide, being evolved at the same time. 
These fermentation processes were controllable so 
that any of the three products, alcohol, acetic acid 
or lactic acid (wanted in the dye industry) could 
chiefly be prepared. Many materials of very little 
value, like maize straw and Nile sudds, might be 
utilised in this way. Finally, Mr. Cross showed a 
new product, a brown-coloured liquid, looking like 
a thin tar, which he had prepared by chemical means 
from waste wood. Mr. Cross did not explain 
his process; he merely pointed out that immense 
quantities of wood were still being wasted, and that 
his new product represented a 20 per cent. solution 
of colloidal lignone, a wood cellulose, which settled 
into a gel. Such a liquid or colloidal form of 
cellulose, available in large bulk, would lend itself 
to many diverse applications. 





THE AIR CONFERENCE. 

Tue third of a series of conferences which are 
arranged by the Air Ministry and are now held 
annually, took place in the Guildhall, London, on 
Tuesday and Wednesday last, the object of the 
conference being to provide an opportunity for the 
examination and discussion by representative 
members of all sections of the community of the 
problems associated with the development of air 
transport. Following the precedent established at 
the previous conference, the members paid a visit 
to the London Terminal Aerodrome at Croydon on 
Monday, the 5th inst., in order to inspect the 
organisation of a modern air station. We briefly 
described the arrangements at Croydon on page 173 
of our 113th volume when dealing with the second 
conference, and as no great innovations have been 


made there since that time it is unnecessary to 
refer further to them here. 

The proceedings at the Guildhall were inaugurated 
on Tuesday morning by the Lord Mayor, who 
welcomed the members of the conference on behalf 
of the Corporation of the City of London. He added 
that he was glad to note the progress recorded since 
the previous conference, and remarked that the 
City of London was fully alive to the importance 
of both military and civil aerial transport to the 
prosperity and to the existence of the Empire. He 
also assured the Secretary of State for Air of the 
City’s support of any measures necessary to that 
end. 

The Lord Mayor then vacated the chair which was 
taken by Sir Samuel Hoare, the Secretary of State 
for Air. Sir Samuel, after thanking the Lord Mayor 
for opening the conference, and also for permitting 
the Guildhall to be used for the proceedings, delivered 
his opening address. In this he remarked that the 
two great obstacles to the progress of civil aviation, 
at present, were shortage of money and the world 
confusion brought about by the war. The world 
was still living in an atmosphere of war, and while 


first call upon the nation’s purse. He was deter- 
mined, however, to develop a consistant civil aviation 
policy and proceeded to indicate briefly some of 
the lines upon which that policy might be founded. 
Research he regarded as of vital importance, 
particularly in a country where aircraft construction 
was not carried out on a large scale, and he was 
equally convinced of the necessity for keeping the 
British aircraft industry in being. With regard to 
the cross-Channel services, he wished to base his 
policy upon two foundations, the first of which 
was that the operating companies should have a 
sufficiently long period of contract to enable them 
to sink capital and develop their routes. In this 
connection he expressed the view that there should 
be as little interference on the part of the Govern- 
ment as was possible under a subsidy system. 
Subsidies, he added, could not be justified if they 
gave the companies no incentive to develop. The 
second point in his policy had reference to an 
Imperial air route which Sir Samuel said he was most 
anxious to see started either by aeroplane or airship. 
Something had already been done in this direction 
with the fortnightly aeroplane service now in opera- 
tion between Cairo and Baghdad. This, however, 
was a military service and could not be judged by 
commercial standards, but it carried 28 per cent. of 
the mail to Baghdad and the journeys, which were 
made with remarkable regularity, took only two 
days, instead of the 22 days occupied by ordinary 
methods of travel. Finally, he remarked that the 
chief need with air questions was an instructed 
public opinion, and he suggested that the work of 
the conference would assist in forming such an 
opinion. 

THE Position or Arr TRANSPORT To-DAY. 


The first paper to be read on Tuesday mom- 
ing was that by Major-General Sir W. Sefton 
Brancker, Director of Civil Aviation, Air Ministry. 
In this long paper, Sir Sefton Brancker gave a very 
interesting review of the developments of the last 
year, referring first to the work of the International 
Commission for Air Navigation. He pointed out 
that difficulties had arisen with regard to non- 
signatory States coming into this scheme of inter- 
national regulation, owing to the wording of two 
Articles of the original convention. One of these 
was concerned with making agreements with non- 
signatories with regard to flying over the territory 
of signatory States, while the other had reference to 
representation upon the Commission. Both these 
points were in a fair way to solution. As regards 
British services, the subsidy scheme had been com- 
pletely re-arranged and competition eliminated. 
Last year, 621,725 miles were flown by subsidised 
concerns ; this year a minimum of 637.846 miles 18 
demanded. Two unsubsidised companies had done 
good work in connection with newspaper and tax! 
work, and sky sign-writing. The reliability of 
British services had increased ; no paying passengeT 
had been killed, and only one slightly injured in 4 
collision on the ground. In 1920, 80 per cent. of 
the London-Paris flights were completed in four 





hours, 89 per cent. in 1921, and 92 per cent. last 
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year, the number of flights having in that time 
‘nereased by 200. In three months, with 1,414 
flights across the Channel, there were only four 
engine failures. In 1921, machines did 12 such 
journeys a month; last year they did 25, while 
there are indications that it may be possible to 
vet 2,000 hours per annum out of a machine before 
long. The number of flying hours of pilots is also 
increasing. Both these tendencies will help to 
reduce cost of working. In 1921, only 19-4 tons 
of mails, parcels, &c., were carried for the year ; 
last year the amount averaged 19 tons per month. 
Pilots are medically examined regularly at short 
intervals. Wireless telephony was in general use 
with control from Croydon, and location by Croydon, 
Pulham and Dover working in conjunction. A tug 
is maintained at Dover to respond to any wireless 
5.0.8. aircraft signal from the Channel. The 
future would probably see an extension of the use of 
navigators in addition to pilots. 

Reviewing progress outside Great Britain, Sir 
Sefton Brancker referred to French activities and to 
those of Germany, giving some details also of the 
mail service between New York and San Francisco, 
which last year covered 175 million miles and carried 
49 million pieces of mail. As regards the Dominions, 
the activities in Australia were specially noticed. 
Transport by airship had made little progress, though 
the United States were taking the matter up. A 
large number of the criticisms made at the last 
conference had been met by the Government, 
which was now considering a far-reaching policy. 
The co-operation which had been introduced 
between military and civil aviation was exemplified 
by the scheme for capitation grants to civil aviation 
schools for training reserve pilots, and the proposal 
to give an annual bonus for properly maintained 
engines of approved type. With a view to making 
civil aviation less costly in operation, Sir Sefton 
Brancker considered that much might be done in 
the production of a less fragile engine capable of 
1,000 hours’ running without overhaul, as com- 
pared with the 200 hours at present. We were also 
within reasonable reach of a reduction of fuel costs 
by the adoption of heavy oil in place of petrol. 
With greater reliability, insurance costs would be 
reduced also. Experiments in the direction of vari- 
able pitch propellers and two-geared engines would 
also probably lead to results of distinct benefit. 


A SeLr-Suprportina AIRSHIP SERVICE. 


The second paper taken at the morning session 
was one by Commander C. Dennis Burney, M.P., 
entitled ‘“‘ The Establishment of a Self-Supporting 
Airship Service.” In it the author dealt mainly 
with the financial and political aspects of the 
problem, remarking that these were of more impoyt- 
ance than any technical difficulties that might exist. 
The benefits that would accrue from the successful 
establishment of an airship service included the 
Imperial and political advantages to be derived 
from a safe and cheap form of transport that would 
provide for the British Empire the equivalent of the 
through trunk railways of America, as far as mails 
and passengers were concerned ; the value in war 
time of a fleet of airships with fuelling bases all over 
the world ; and the value of a commercial company 
with British capital operating a service on a profit- 
making basis. 

After dealing with the outstanding defects which 
had hitherto prevented the development of air- 
ships for passenger transport, the author pointed 
out how these could now be eliminated, and 
save particulars of some new vessels of 5,000,000 
cub, ft. capacity which it is proposed to build. 
lhese vessels would be about 760 ft. in length and 
of a maximum diameter of 110 ft. Assuming a 
flight of 3,000 miles without re-fuelling, they would 
be capable of carrying 44-5 tons of mails, passengers, 
&e., at a speed of 80 miles per hour ; or, allowing a 
total weight of 375 lb. for each passenger, would be 
capable of carrying 207 passengers and 10 tons of 
mails or other freight. The paper gave a detailed 
estimate of the capital cost, operating expenses and 
probable receipts of a fleet of six of such airships 
operating a bi-weekly service between this country 
and India. The estimated capital expenditure 
would be 1,830,000/. and the operating expenses and 
standing charges, 880,750. per annum, while the 
receipts are given as 1,196,000/. from passengers, 





515,000/7. from mails, and 116,480/. from parcels 
and baggage, making a total of 1,827,480/. per 
annum. On the assumptions made, there would 
therefore be a very substantial margin of profit, 
and some profit would still be available if the receipts 
were only half the estimated figure. The author 
referred to a scheme submitted to the Admiralty 
in August last, and now under consideration, in 
which it was proposed that a commercial company 
should be formed to take over the Government 
airships and bases, construct a fleet of the latest 
type of vessels, build fuelling depéts and mooring 
bases at Port Said, Bombay, Rangoon, Singapore 
and Perth, and establish a bi-weekly mail and 
passenger service to India with a weekly extension 
to Australia. A capital of 4,000,000/. would be 
required for this purpose. The whole of the 
organisation would be at the disposal of the 
Admiralty in time of war, and the Government were 
therefore asked to guarantee the debentures as to 
principal and interest, and the ordinary shares as to 
dividends only, for ten years at the rate of 
6 per cent. 

The remainder of the paper was occupied in mak- 
ing a case for the use of airships in naval warfare, 
this being the only grounds upon which the neces- 
sary Government backing could be sought. The 
author mentioned, in this connection, that an air- 
ship detailed for reconnaissance duties only, could 
carry sufficient fuel to give a range of action of 
20,000 miles, and as a rough estimate of the com- 
parative cost of an airship and a light cruiser in 
searching a sea area of 1,000 sq. miles, gave the cost 
for the airship as Il. 5s. and for the light cruiser as 
77l. The same work could be done by nine airships 
as would necessitate the use of a fleet of 60 cruisers 
and the saving in capital cost by employing the former 
would amount to over 50,000,000/. To obtain the 
greatest air striking power, the author strongly 
advocated the use of large airships carrying aero- 
planes, the latter carrying torpedoes, bombs or 
poison gas. He pointed out that 16 airships 
could be constructed at the same cost as one battle- 
ship, and these airships, between them, could 
carry 32 torpedo-carrying aeroplanes and 48 
fighting aeroplanes. It was more than probable 
that a battleship would succumb to the attack 
of such a force of aircraft. In conclusion, the 
author pointed out that in the early days of 
the Navy there had been little difference between 
fighting and trading vessels, specialised fighting 
ships being introduced later. He therefore thought 
that airships should first be developed on a com- 
mercial basis and afterwards, when a divergence of 
type between naval and trading vessels was desir- 
able, a state service, or Navy, of fighting ships 
should be inaugurated. 

At the conclusion of Commander Burney’s paper, 
the conference was adjourned until the afternoon, 
when three papers on technical subjects were read. 
We must defer reference to these papers, and the 
subsequent discussion of them, until our next 


issue, dealing now only with the discussion on 
General Brancker’s and Commander Burney’s 
papers. 


Discussion oN Crvit AVIATION. 


On the Duke of Sutherland taking the chair on 
Wednesday morning, the discussion was taken on 
the two papers on Civil Aviation read the previous 
morning, and summarised above. His Grace, in 
opening the proceedings, thought that the question 
of extending the conference in future years to 
three or four days might be considered, in order 
that there might be more opportunity for valuable 
discussion by specialists of particular points. The 
conferences were of importance to the whole avia- 
tion industry. Those present could rest assured 
that the lines of the future policy to be adopted 
would be made known as soon as they were fixed. 
Substantial results had been secured by these 
meetings. 

The first speaker was Mr. G, Holt Thomas, who 
said the Government would have the country 
behind it in any effort it made to advance aviation. 
He was not against Commander Burney’s scheme, 
but they had not at present the data on which to 
argue that development should be brought about 
through commercial aviation. He was in favour 
of any scheme which would bring along the airship, 





so long as the money was not found by taking it 
away from aeroplane development. The conferences 
should deal more with the future ; they were tending 
to become merely records of progress. They should 
encourage the presence of business men and pass 
resolutions which would carry weight with the 
Government. The United States had taken the 
practical course of instituting services, and it was 
certain they would be improved and developed. 
We should develop. connections with outlying 
parts of the Empire. Compared with cabling, the 
transport of information, &c., by air was cheap. 
The Cairo-Baghdad route was really only a section 
of a much more important through route. The City 
had shown that it was able to put up money, and 
it would, if an Imperial policy were evolved. He 
would like to see the three cross-Channel companies 
come together. He concluded by proposing that a 
resolution be passed calling upon the Government 
to take effective steps to establish a mail service 
throughout the Empire. 

This resolution was seconded by Admiral Mark 
Kerr, who said that when he had been considering 
the question of services in America, he had come 
to the conclusion that they should be developed 
from the freight point of view till they paid. There 
was an enormous quantity of small freight and 
money to be transported. If the Government would 
run through routes with mail services, they would 
pay after a while, and that fact would encourage 
freight which could undoubtedly be made to pay 
on services to Europe. The resolution was put to 
the meeting by the Chairman, and carried. 

Lord Gorrell said that Commander Burney’s 
paper put forward for the first time valuable figures 
regarding the superiority of airship over sea craft. 
He deplored the apparent desire in the paper to 
re-open the old controversy between the Air 
Ministry and the Admiralty. A State-guaranteed 
service could not be termed self-supporting. The 
trouble was that experiments with airship transport 
on a small scale could not be made, and if money 
were difficult to secure, he would prefer to see the 
little available spent on heavier-than-air machines. 
The three companies at present operating aeroplanes 
to Berlin, Cologne and Paris were working routes 
which were not temporary, but actually main 
arteries, and the first stages on longer routes. To 
popularise flying more care must be taken to 
reduce noise, or little expansion of traffic would 
occur. He believed development should be brought 
about with freight services. The United States’ 
action was illuminating. Why was it impossible 
for our Post Office to take a similar view and carry 
letters without surcharge, or asking the sender how 
he wanted his letter carried ? The attitude of mind 
of the Ministry was more important at the moment 
than actual decisions. He would like to see aviation 
taken out of the realms of party politics, with the 
Foreign Office and education. Nothing would be 
possible without a stable air policy. 

Mr. F. Handley Page remarked, apropos of maps 
exhibited, showing air routes in Europe and 
Australia, that he hoped next year they would 
have a map giving routes covering the gap between. 
With regard to safety, &c., his company had had 
no claims against the insurance company in the last 
two years. Passenger traffic often did pay. The 
Wagon-Lits Company existed on it. Passengers 
would pay because their time was valuable. They 
needed longer terms than the present schemes, to 
make permanent developments. Any new scheme 
should be one in which research would be encou- 
raged. The difficulty now was in even-ning-up the 
traffic in summer and winter, and resulted from the 
trouble of getting machines through in winter. 
Grants should be given with a view to making 
winter-flying more possible and regular. 

Major-General J. E. Seely considered no material 
advance would be made unless the integral inde- 
pendence of the Air Ministry were assured. It 
would be well worth while if we could expand in 
the air. It was not wise to starve the air service. 
The elimination of noise was important to the 
passengers, but not less to the pilot, since he under- 
stood that the brain worked best in silence, and the 
noise influenced adversely the ability of the pilot 
to attend to many duties simultaneously. More 
attention should be turned to rising from and 
alighting on water. 
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Mr. Ashbolt, Agent-General for Tasmania, thought 
instead of an airship service being argued on the 
question of home defence, it should be advanced on 
an Imperial basis. The gradual frittering away of 
airship assets here was most regrettable, and he 
hoped nothing further would be done to decrease 
them until something had been decided on Com- 
mander Burney’s scheme. Other systems of trans- 
port had been built up from small starts. With an 
airship service that could not be done. The big 
saving promised by the scheme in naval costs would 
more than compensate for the development of the 
Imperial routes. 

Sir Alan Anderson said, in so bad a year as 1922, 
it was not surprising that a new industry like avia- 
tion had suffered. History proved that the nation 
that took the lead in commerce took it also in war, 
as only such a country could support successful 
military operations. For that reason the Ministry 
should not devote itself too much now to military 
aviation, but try to develop commercial service. 
An enormous amount had been spent on airships, 
but nothing had been done with them. Was their 
sole end to decay away? Personally, he had been 
greatly impressed with the possibilities of airships 
and the immense advantages to be obtained from 
reducing the distances between parts of the Empire. 

Captain A. Instone said it was a misfortune that 
the scheme now operating should be considered as 
temporary only. Temporary conditions affected 
the manufacturing as well as operating companies. 
They wanted to see the prosperity of the industry 
as a whole. They had not yet got the commercial 
aeroplane and manufacturers could not spend money 
on development till they got more orders, which 
were impossible under temporary conditions. As 
regards international relations, he thought some- 
thing should be done to see that British machines 
abroad received similar facilities to those accorded 
to foreign machines at Croydon. He did not think 
the small machine suitable for development of 
services-in which they hoped to set down and pick 
up passengers. The Post Office might do more in 
the way of propaganda. 

Admiral Mark Kerr said commercial aviation 
would benefit trade, but it was the one great backing 
to the military power of this country. It was obvious 
that London could be struck by an enemy before the 
Army or Navy could intervene. The money applied 
to the protection of the country should be spent 
in the right way. We had just decided to expend 
millions on two capital ships which would probably 
never come into action. Ten millions sterling would 
have put us safe in the air. The only answer to the 
submarine was air service, which would be the 
fighting service of the future, because it secured 
increased range. The cheapest way to develop was 
through commercial service, and our military great- 
ness was based on commercial success. With regard 
to safety, he thought aeroplanes should be fitted 
with parachutes. 

Mr. T. Fazackerley thought more might be done 
to stimulate interest in the provinces. Commercial 
and financial firms were not likely to put money 
into new ventures now. The public needed educating 
on the subject of the time saved. Greater facilities 
were needed for the collection and delivery of letters. 
The Government should advertise the services. 
Mail ships were subsidised and provided a valuable 
national reserve. Aviation might be regarded in a 
similar light. 

Brig.-General F. H. Williamson said the Post 
Office was in constant touch with Chambers of 
Commerce. Last year they distributed 200,000 
copies of a summary of the air services working. 
On the whole, 1922 had been disappointing. The 
parcels service to Paris had, however, shown an 
increase, and the use made of the Cairo-Baghdad 
service had expanded enormously. The total 
receipts on the latter only amounted to about 2001. 
per trip, so that that was not a commercial pro- 
position. The distances in the United States were 
sufficiently great for the superiority of the air mail 
to be substantial. He thought night flying was 
essential, and if developed, a good many routes in 
Europe would be possible. 

Sir H. White Smith said they had not got the 
commercial aeroplane, and that was essential to 
bring about the economy, safety and reliability 
necessary to encourage traffic. Research in that 
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direction should be encouraged. He would like to 
see a Committee set up to go thoroughly into the 
question. He was very glad to hear that the 
Secretary of State had put research in a prominent 
place in his remarks on the previous day. 

In reply to the discussion, Commander Burney 
said he had had no intention of raising the con- 
troversy ‘with regard to the Air Ministry and 
Admiralty. His point was that money was necessary 
for the scheme. The Air Ministry had none; the 
Admiralty was a large spending Department, and 
the scheme suggested economies to it, and he there- 
fore laid it before the Admiralty, whose duty it 
was to protect the ocean traders. 

Sir Sefton Brancker, in reply, said it was very 
important to develop a reliable engine. The sea- 
plane could not compete with the aeroplane up to 
a certain point, but for big machines and long 
distances, he thought it had a great future. 
For successful service they had to have volume of 
traffic. That did not seem possible between London 
and Paris, as the saving in time was not very great. 
Passengers certainly would pay for speed. The 
Government would formulate its final scheme as 
early as possible, as they realised the disadvantage 
of temporary arrangements. The present scheme, 
however, had been introduced chiefly because the 
original grant was becoming exhausted. Research 
was very important. They had recently called for 
tenders for three air transport machines. One was 
intended to be suitable for European work, such as 
the cross-Channel services. A second was designed 
to suit the conditions of the Indian route; the 
third was intended for a service such as London to 
Malta. The manufacturers were being given a very 
free hand on matters of ventilation and so on. The 
value of the parachute was mainly of a military 
nature. With enclosed cabins the subject was com- 
plicated, but there were few civil aviation accidents 
in which it would be of assistance. The risk of fire 
in British machines was a thing of the past. He 
agreed that if they thrashed out the question of 
aviation from the commercial point of view, the 
military value would be assured. 

In adjourning the meeting, His Grace the Duke 
of Sutherland said he was all in favour of schemes 
covering longer periods. 


(T'o be continued.) 








THE LATE MR. MARK H. ROBINSON. 

A FIGURE familiar to a very wide circle of engineers 
has passed away during the week with the regretted 
death of Mr. Mark Robinson. At the time of his death, 
which occurred on the 2nd inst., Mr. Robinson was 
79 years of age, having been born in 1844, the son of 
Commander E. Robinson, R.N. He received his 
education at the Royal Naval School, New Cross, and 
at the age of 17 entered the administrative branch of 
the Admiralty. He remained at the Admiralty for 
thirteen years, when he became manager of the Watney 
Brewery, Pimlico. This appointment he relinquished 
in 1881 when he joined the late Mr. P. W. Willans as 
partner in the firm of Willans and Robinson. 

This firm, as is well known, had works originally at 
Thames Ditton. They were launch and yacht builders 
and makers of marine engines, later on taking up the 
development of high-speed vertical steam engines. 
After the death of Mr. Willans, Mr. Mark Robinson 
became chief manager and director of the firm, and 
with Captain H. R. Sankey was responsible for all the 
machinery produced by the firm. Subsequently, of 
course, the firm removed to Rugby, and became one 
of the most important in the country. Of this he 
was chairman until 1909. 

Mr. Robinson had a good many inventions to his 
credit. For some time he had a private workshop in 
which was made a boat disengaging gear patented by 
him and for long used exclusively in the Royal Navy. 
In conjunction with Mr. Willans he patented many 
improvements connected with single-acting high-speed 
steam engines, the chief of which perhaps was the 
system of cushioning by compressed air. 

He became a member of the Institution of Civil 
Engineers in 1893, but was probably better known to 
members of the Institution of Mechanical Engineers, 
of which he became a member in 1894. He took a 
very active interest in the affairs of this Institution 
and was elected a Member of Council in 1901, a position 
he retained until he was appointed vice-president in 
1913. He continued to fill this office until 1920, but 
latterly had the misfortune to be greatly handicapped 
by severe deafness, which made it difficult for him to 
take a leading part at meetings, &e. When the new 





rules came into operation he was appointed a past 
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vice-president, which position he only resigned at the 
close of last year. He did a lot of most useful work 
for the Institution, being keenly interested in seeing 
it placed upon a sound financial footing, For many 
years he was chairman of the Finance Committee, 
and was mainly responsible for the details of the 
scheme for sinking fund, &c. This scheme included the 
setting aside of 20,0001. in 5 per cent. war stock, which, 
with accrued interest, would have furnished an amount 
sufficient to provide the Institution with its own 
building and freehold. The whole aspect of this 
excellent scheme was unfortunately changed by the 
war as the Institution was informed by Dr. Hele-Shaw, 
in his presidential address delivered in October last. 
Mr. Robinson became a member of the Institution of 
Naval Architects in 1887. He became a member 
of the Institution of Electrical Engineers in 1888, and 
served on the council of that body from 1901 till 1903. 
In 1895 he was awarded an Institution premium for a 
paper on ‘“‘ Recent Developments of the Single-Acting 
High-Speed Engine for Central Station Work,”’ and in 
1897 he received the award of a Wilians’ premium for 
the same contribution. He was a Justice of the Peace 
for Warwickshire, 

It may be mentioned that prior to the war he was 
connected with a scheme to develop Sandwich Haven. 
This was interfered with by the war, but it will be 
remembered how subsequently the idea was developed 
by the authorities so that under the name of Rich- 
borough this became one of our most valuable military 
links with the Continent. Richborough is situated 
somewhat higher up the River Stour than the point 
at which Mr. Robinson proposed to build a harbour. 
He foresaw the possible difficulties in connection with 
silt, and one of the principal points of his scheme was 
the construction of a dredged channel between train- 
ing walls to form a permanent narrow channel which 
the flow of the river was expected largely to keep clear. 

For many years during the earlier part of his pro- 
fessional career, Mr. Robinson was a frequent contri- 
butor to the pages of ENGINEERING, his articles relating 
chiefly to naval matters. 








THE LATE MR. ARTHUR MECHAN. 

A CONNECTING link between the present day Clyde 
engineers and shipbuilders and some of the great 
pioneers who established the firms on the river, whose 
names have become known the world over, has been 
broken by the death of Mr. Arthur Mechan, which 
took place on Wednesday, January 31, at his home, 
Clifford Lodge, Largs. He was born in Glasgow 
ninety years ago and when he was thirty, after receiving 
a thorough training in mechanical engineering, he 
started a small engineering business in his native city, 
which under his management and that of his sons 
developed into Mechans, Limited, of Scotstoun Iron- 
works, Glasgow. At the jubilee of the firm, in 1912, 
he was shown the deep regard of his employees and 
associates in the business by many presentations. On 
that occasion there were more than 100 employees 
present who had been in the service of the firm for more 
than twenty-one years. Although he handed over the 
active management of the business to two of his sons, 
Mr. Henry Mechan and Mr. Sam Mechan, about thirty 
years ago, he still kept in close touch with the business 
and maintained his desire for the welfare of his 
employees. His interest in public affairs prompted 
his entry into the municipal politics of both Glasgow 
and Largs, of whose Town Council he was for many 
years an active member. 

Mr. Mechan had a great store of personal reminiscences 
of the older school of Clyde engineers and possessed 
the rare faculty of imparting his knowledge of those 
personalities in true perspective. 





THe Junior Institution or EnGineERS.—The 
council has received representations from several members 
that the annual excursions which were a special feature of 
the Institution’s summer activities before the war 
should now be resumed. The council is in agreement 
with this suggestion provided it is assured that the 
attendance warrant the necessary preparations. It, is 
proposed that the excursion shall extend over a period 
of six or seven days, commencing on or about Saturday, 
July 21, and that Sheffield be made the centre. 





THe British Cast-IRoN RESEARCH ASSOCIATION.— 
The Research Committee have appointed as ‘research 
assistants Mr. E. C. Dickinson, B.Met. (Lincoln), who 
will work at the Sheffield University, and Mr. H. J. 
Simcox, B.Sc. (West Bromwich), to work at the Birming- 
ham University. Mr. Oliver Stubbs, M.I.Mech.E. 
(Manchester), has been appointed chairman of the 
Executive Committee of Council, and Mr. F. J. Cook 
(West Bromwich) has been appointed chairman of the 

ch Committee. During the past month several 
large firms have joined the association. The revival 
of trade is shown by the increasing use which members 
(particularly large firms) are making of the assistance of 
a association in the solution of some of the difficulties 





that arise in their foundries. 
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SCLEROSCOPE AND PNEUMATIC RELEASE PEDAL. 


CONSTRUCTED BY THE SHORE INSTRUMENT AND MANUFACTURING COMPANY, JAMAICA, N.Y.. U.S.A. 
































Z 
kK SA 


SSCLTATTARTE TET TTTTPLELE SED 


SNAAANANANRAERARRAAARARNND F SAQA 


ARN AAAS 











an 

MWY 
Vai 
3 Ny 
e \ r 
HL f 
f j 
a aX, Bi 
ME 












SIS 


Vas A IAPOP COL Oe hp, 





30h, 
‘SS 

















Fig. 4. 


Tue scleroscope has now been employed for many 
years as a rapid and convenient means of determining 
the hardness of metals, and has thoroughly demon- 
strated its suitability for workshop use. As usually 
constructed, the instrument comprises a hammer 
7 hich is dropped from a fixed height on to the body 
to be tested, and the height to which the hammer 
rebounds is noted on a vertical scale. The proportion 
os te striking energy of the hammer which is absorbed 
by the penetrative resistance of the metal under test 
isa function of the hardness of the latter, a soft material 
absorbing more energy than a hard material, and 
vice versa. The height of the rebound of the hammer 
os therefore greater when a hard metal is being tested 
than is the case with a softer material, and from this 
ig that the height of rebound is a measure of the 

In Figs. 1, 2 and 3 annexed, we illustrate a new design 
of seleroscope brought out by the Shore Instrument 
Ca muteoturing Company, Van Wyck-avenue, and 
Mee “street, Jamaica, N.Y., U.S.A., the special 
risa = of this instrument being that the necessity 

. ' warTeng, the momentary position of the hammer 
— upper imit of its rebound is avoided, the reading 
dint i ghar by a hand which moves over a circular 
pee — fixed in its maximum position until 
wit Ga ther operator. The improved instrument 
while © different forms of stand, is shown in Fig. 1, 

nile the design and construction of the essential parts 
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employed in the instrument illustrated is the same as 
that used in the earlier models and briefly explained 
above, but the hammer, lettered A in Figs. 2 and 3, is 
heavier and longer, and falls and rebounds through a 
shorter distance; the drop, it may be mentioned, is 
actually in. The hammer is surrounded by a sleeve 
B which serves to hold the hammer in its upper 
position, and when released by the movement of the 
hook C, shown in Fig. 3, the sleeve and hammer both fall 
together. At the end of its stroke, the sleeve B strikes 
a projecting shoulder on another sleeve B! which is 
connected at its upper end to a cage carrying a 
number of steel balls arranged in a conical space so as 
to form a sensitive ball clutch. The movement of 
the sleeve B! produced by the contact of the sleeve B, 
brings the balls of the clutch, which is lettered D 
in Fig. 2, into contact with the body of the hammer 
and it will be evident that with this arrangement, 
the hammer will be free to rebound upwards after 
it has struck the test-piece, but any downward move- 
ment of the hammer relatively to the sleeve B! will be 
prevented by the clutch. 

It will thus be clear that the hammer will be fixed 
in a higher position relatively to the sleeve B! than 
it was at the commencement of the operation by an 
amount which is exactly equal to the height of the 
rebound. By means of a knob E and a rack and pinion 
gear, the sleeves and hammer together are then 
raised, bringing the sleeves to the original position, and 


are clearly shown in Figs. 2 and 3. The principle | the upper end of the hammer into contact with a 


rod F connected to the dial-gauge. Before starting 
a test, the lower end of the rod F just touches 
the upper end of the hammer so that since the 
hammer after a test has been raised by the rebound, 
the rod of thé dial-gauge is moved upwards by 
an equal amount when the moving parts are raised 
by turning the knob. The reading of the gauge is 
thus exactly proportional to the height of rebound, 
and can be used as a measure of the hardness 
of the material tested. To reset the instrument for 
another test, the hammer must be restored to its original 
position in thesleeve. This is done by turning the knob 
so as to cause the hammer and clutch sleeve B! to 
descend together, the hammer afterwards coming into 
contact with the sleeve B, on which it remains at a 
fixed height from the test-piece. Further downward 
movement of the clutch sleeve, releases the ball clutch, 
moves the hook C and allows the hammer and sleeve 
B to drop for another test. The coarser rack and 
pinion shown on the left of Figs. 2 and 3 is used for 
raising and lowering the instrument bodily in its 
stand so as to clamp the object to be tested between 
the lower end of the tube and the base of the stand. 
The stand of the swinging-arm type shown on the 
right of Fig. 1 is used for testing light and slender 
objects which have to be held ina vice. Larger pieces 
can also be tested with this stand by placing them on 
a heavy plate on the bench. Itis possible, though not 
desirable, if other means can be employed, to carry out 
tests with the dial-gauge and tube part of the 
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instrument held in the hand, the ring shown on the left 
of Fig. 2, being provided for this purpose. On the right 
of Fig. 1 are shown two of the standard test blocks 
used for checking the indications of the instrument 
from time to time, and in the centre of the figure is a 
“vee”? block in which cylindrical objects are placed 
for testing. In the same illustration, on the extreme 
left, the hammer, which has been removed from the 
instrument, can be seen resting against one of the 
levelling screws of the stand. 

Another device intended to facilitate the use of the 
scleroscope is illustrated in Figs. 4 and 5. As will be 
gathered from these illustrations it is a foot-operated 
pneumatic release intended to be used in place of the 
bulb release fitted to the ordinary scleroscope. The 
pneumatic pedal, as it is called, leaves both hands free 
to manipulate the specimen and is claimed to increase 
the speed of testing and also to be less fatiguing to the 
operator. The construction of the device will be clear 
from Fig. 5 with but little explanation. As will be 
seen, the foot-lever is provided with an adjustable pad 
which fits on the top of the foot, keeping it in place 
and also enabling the operator to move the lever 
upwards, as well as downwards, if desired; a spring 
is, of course, provided, as shown, to facilitate the upward 
movement. 

The necessary suction and compression are obtained 
by a diaphragm of Para rubber which forms the upper 
end of a cylindrical box fixed under the foot-lever as 
shown in both Figs. 4 and 5. The diaphragm is operated 
byarod pivoted at one end to the foot-lever and attached 
to the diaphragm at the other end, the connection with 
the diaphragm being made by metal discs, shown in 
Fig. 5, to prevent the chafing of the rubber. A small 
nozzle is screwed into the box so that connection can 
be made to the pneumatic release of the scleroscope 
by means of a rubber tube. The rubber diaphragms 
are the only parts subjected to heavy wear but the 
makers state that they are very durable. In any case 
they are plain discs and can be easily and quickly 
replaced at a trifling cost. One of the diaphragms is 
shown in the foreground of Fig. 4 on the right-hand side, 
and on the left of it can be seen the special spanner 
used to remove and replace the screwed ring which 
fixes the diaphragm in position. 








SOCIETY OF GLASS TECHNOLOGY. 

Proressorn W. E. S. Turner, D.Sc., President, 
presided at the meeting of the Society of Glass Techno- 
logy, held in Sheffield on Wednesday, January 17. A 
very cordial welcome to the meeting was given to Mr. 
H. L. Dixon, of Pittsburgh, U.S.A., who was at present 
visiting Europe. He was, said Professor Turner, well- 
known not only in America, but also in England and on 
the Continent. He had built nearly all the glass furnaces 
in America. 

The first paper presented to the meeting was by 
Dr. W. H. Hatfield, and entitled ‘* Stainless Steel, with 
Some Consideration of its Application to the GlassIndustry.”’ 
At the outset, Dr, Hatfield stated that he did not know 
sufficient of the glass industry to do anything more than 
suggest some directions in which stainless steel might be 
useful. He remarked that the most important property 
of stainless steel was its resistance to corrosion and to 
oxidisation. The resistance to ordinary corrosion was not 
of much interest to glass technologists, but its resistance 
to oxidisation at high temperatures was of considerable 
interest, especially from the fact that at high temperatures 
it scaled much less than ordinary steels. Stainless steel 
had such different properties from ordinary steel that 
it must be studied as an entirely different material from 
many points of view. After demonstrating how nitric 
acid rapidly attacked ordinary steel but left stainless 
steel unaffected, Dr. Hatfield said that stainless steel 
could now be made direct into castings, while sheet 
steel, which was very malleable, could also be made. 
The making of sheet steel was e development of the last 
two years. Then, again, it could be drawn into tubes, 
so fine that hypodermic needles were now largely made 
from stainless tubes. Turbine blades had been success- 
fully produced, and in this case the steel was brought into 
contact with steam at high temperatures. He showed 
pieces of turbine blades that had been in use eighteen 
months and still retained their special properties. These 
he compared to ordinary nickel steel which lost so much 
material that they had ceased to function properly. 
Very many of the turbine manufacturers had adopted 
stainless steel as being the most effective material for 
the manufacture of blades. Stainless steel was an alloy 
of iron and chromium. It contained from 12 per cent. 
to 14 per cent. of chromium. The carbon content varied 
a little with the different sypes of stainless steel, but for 
general purposes might be considered to be about 0-30 
per cent., which was very similar to ordinary structural 
steels, 

Dr. Hatfield showed by lantern slides the action of 
various corrosive and oxidising influences on stainless 
steel. They were able to make a stainless steel which 
would be impervious to sodium sulphate, though some 
types of stainless steel were liable to be affected by con- 
tinued contact with it. He showed micrographs illus- 
trating the structure of various special steels such as 
nichrome and tantiron. The former, he said, resisted 
oxidising influences and maintained its strength at high 
tem tures. Tantiron was not ductile, but relatively 
hard and brittle like cast-iron. With regard to the glass 


considered as alternatives for those now used, from two 
standpoints, which were the resistance ‘to scaling and 
its strength at high temperatures. Stainless steel had 
a high tensile strength, equal to the best alloy steels, 
had a high fatigue range and might be hardened and 
tempered. There were many directions in which the 
material might be useful, the most notable, in his opinion, 
being fon parison and blow moulds. Many parts of 
feeder devices might be usefully produced in such material, 
as might also blowing irons, rolls, belt conveyors, lehr 
chain pins and other things, including knives for cutting 
viscous glass. The ends of blowpipes might very well 
be made of stainless steel. Brushes which had to be 
made of wire could well be made of stainless steel. 
Explaining recent developments in the use of this steel, 
Dr. Hatfield said that where a highly polished surface 
was needed, stainless steel was admirable for the purpose. 
Indeed, several firms were producing scientific mirrors 
from this material. 

A discussion followed in which there took part the 

president (Professor W. E. 8. Turner), Major V. F. Gloag, 
and Messrs. J. H. Davidson, W. C. Snowden, R. Heming- 
way and Guy Simpson. Replying to the discussion, 
Dr. Hatfield said that the question of a good surface was 
answered by the manufacture of the mirrors he had 
referred to. He thought stainless steel would do very 
well in muffle lehrs. Stainless steel could be welded 
without any difficulty to stainless steel or ordinary 
steel, but a good deal depended on the skill of the smith 
employed. He thought that the moulds used in glass- 
making were too heavy. Stainless steel could withstand 
the process of crushing and also ordinary wear and tear 
as well as most materials. He was not able to answer 
questions with regard to comparative costs, but the cost 
of stainless steel was something approaching the price 
of cheap high-speed steel. It was a special steel, and not 
a cheap steel, but the cost was not prohibitive. The 
expense was always justified when used in those industries 
where its special properties were an advantage over 
other materials. 
The second paper was entitled ‘‘ Some Measurements 
of the Viscosity of Glasses near their Annealing Points 
and a Critical Review of Some Recent Literature on the 
Annealing of Glass,” by Mr. S. English, M.Sc. The 
author showed that contrary to the general opinion, 
strain in glass could not always be detected by examining 
the glass in polarised light, and that the most sensitive 
position was that in which the direction of the strain 
in the glass was at 45 deg. to the plane of polarisation 
of the light. In discussing strain viewers the lecturer 
dealt with the defects in design of a strain viewer recently 
put on the market and showed that with a strain viewer of 
this type it was very easy to obtain misleading indications 
of the presence of strain. Reviewing the statements made 
concerning the advantages accruing from the use of a 
selenite or quartz plate in connection with the analysing 
Nicol prism, it was shown that the claim made by one 
author that the selenite plate was more sensitive than 
plain crossed nicols was only true when a very poor source 
of light was used, and that a further claim made by 
another author to be able to distinguish between tension 
and compression stresses by the use of such a plate was 
entirely untrue. Details of the measurements of the 
mobility of various types of glasses from the annealing 
temperatures through a range of 150 deg. were given, 
and it was shown that the rate of change of mobility of 
the glasses at their annealing points was approximately 
constant, most of them requiring a rise of temperature 
of 9 deg. to cause a doubling of the mobility. In some 
cases this temperature interval rose to as much as 
1l deg. At temperatures of 100 deg. or 150 deg. above 
the annealing points the temperature interval required to 
double the mobility was generally rather longer than that 
required at the annealing points. Curves were shown 
indicating that the mobility of glasses is not a true 
logarithmic function ‘of the temperature, and that a 
point of inflection in the curves will probably be found 
at temperatures rather higher than those included in 
the present range. It was also suggested that the well- 
known working properties of lead glasses and other soft 
glasses are determined more by the rate of radiation 
of heat than by rate of change of viscosity with tempera- 
ture. 

During the forenoon, by the courtesy of the directors, 
members had the privilege of visiting the works of 
Messrs. Thomas Firth and Sons, Limited, Sheffield, where 
— saw various processes in the manufacture of stainless 
steel. 





THE SWEDEN-FINLAND TELEPHONE.—The Finnish 
Ministry of Finance has sanctioned a grant for work in 
connection with the telephone between Finland and 
Sweden. Even if promptly granted by the Diet, it will 
be too late for ordering the cable early enough to lay it 
this summer. The laying can only take place in the 
summer months. It will most probably have to stand 
over till 1924. 





Proposep New Docks at THE Port oF CaLLao.— 
The Acting British Consul at Callao, Peru, has forwarded 
to the Department of Overseas Trade an extract from a 
Lima Journal which gives some details of a proposed 
scheme for new docks at the port of Callao. The scheme 
was designed in 1920 by an American civil engineer, but 


METROPOLITAN-VICKERS RATEAU 
MARINE TURBINE.* 
By H. L. Guy and P. L. Jones. 

Tue authors, having been invited to contribute a 
paper upon the Metropolitan-Vickers Rateau marine 
turbine, have, in the following remarks, endeavoured to 
indicate the process of evolution which has taken place 
in the development of this machine. Before dealing 
with the considerations underlying the characteristic 
features of the turbine, it may be desirable to brietly 
describe its general construction. 
Fig. 1 shows a typical longitudinal section of a high- 
pressure cylinder, and Fig. 2 a transverse section. 
Figs. 3 and 4 are corresponding section for the low- 
ressure turbine. Steam is admitted to nozzle boxes 
R, which more usually are constructed to accommodate 
three blocks of nozzles, the number of nozzles in the blocks 
being different. Each block is controlled by a separate 
cut-out valve. After passing through these nozzles the 
steam performs work on a two-row velocity wheel, after 
which it passes through several Rateau stages A, leaving 
the high-pressure cylinder by the exhaust C. Entering 
the low-pressure cylinder at the steam belt D, the 
expansion is completed in several Rateau stages, after 
which the steam enters the condenser, which is directly 
connected to the turbine cylinder. Each Rateau stage 
consists of a stationary diaphragm containing nozzles 
and a wheel on which the blades are mounted. When the 
turbine is reversed, steam is shut off from the ahead 
turbine and is admitted to the astern nozzle blocks §, 
performing work on the two-row velocity wheel, and 
leaving the high-pressure cylinder by the exhaust H. 
Entering the low-pressure turbine at the belt B, it is 
completely expanded in two or more Rateau stages and 
thence passes to the condenser. 
The nozzle boxes are pipe-shaped steel castings. Each 
box is inserted through a suitable circular hole provided 
in the cylinder, and is secured to the cylinder by means 
of a flange at one end of the box only. The other end 
is free to expand and is provided with a guide pin to 
ensure that the plane of the nozzles is maintained parallel 
to that of the wheel and the nozzles themselves con- 
centric with the wheel. Fig. 5 shows a set of these 
nozzle boxes. It will be seen that they are of very stiff 
construction and well suited for withstanding deflections 
due to internal pressure. In the earlier designs of tur- 
bines a steam beit was provided at the high-pressure 
end of the cylinder, this belt being cast in the cylinder 
itself. Suitable slots were cut through the walls of the 
belt and the nozzle box bolted up. This design is 
illustrated in Fig. 6 (A). It was found that, as steam 
pressures and temperatures were increased with this 
construction, it was extremely difficult to prevent serious 
steam leakage from the belt at the horizontal joint. A 
further disadvantage lay in the fact that usually the 
steam conditions existing in front of the nozzles are 
such as to require that the steam belt is contained in a 
steel casting. With a steam belt cast integral with the 
cylinder this entailed either a complete cast-steel cylinder 
or a cast-steel portion at the high-pressure end, thereby 
introducing undesirable circumferential jvints. With 
the pipe design of nozzle box it is only;necessary to make 
the boxes themselves of cast steel. ‘These are small and 
very simple castings, and can therefore be easily and 
economically made, and at the same time thoroughly 
satisfactory castings can be relied upon. 

The first type of nozzle box adopted, and which is 
still used by other makers, was inserted through a port 0 
segmental or rectangular shape, whose length was neces- 
sarily greater than that of the arc of the nozzles fed by 
it. This design is illustrated in Fig. 6 (B). In practice, 
such nozzle boxes were found to have certain disadvan- 
tages, which became more serious as steam pressures 
and temperatures were increased. These arose prin- 
cipally from. the fact that the relative expansion of the 
nozzle box and the cylinder to which it was attached is 
0-001 in. for each inch length of opening for 150 deg. F. 
temperature difference between the nozzle box and the 
cylinder. If the fastening of the nozzle box to the 
cylinder was sufficiently rigid to wholly restrain this 
relative expansion, distortion of the cylinder or nozzle 
box usually resulted. If, on the other hand, the restrain- 
ing forces were not sufficient to completely prevent the 
relative expansion, the joint between the nozzle box 
and the cylinder was ultimately sheared, and trouble 
arose from a leaky joint. It was difficult to make a good 
joint initially because of the elongated rectangular shape 
of the opening, and many methods which are successfully 
applied to making ordinary circular joints could not be 
used in this design. In the pipe type of nozzle box the 
diameter of the circular opening necessary to introduce 
the nozzle box is only a fraction of the length of the 
nozzle arc fed by it, and experience has proved that with 
the high steam pressures and temperatures now adopted 
ome joints can be successfully made and maintained 
tight. . 
It has been suggested that, with the pipe type % 
nozzle box, difficulty may be experienced through the 
box tending to open out under the influence of steam 

ressure. In order to satisfy themselves on this point, 
etropolitan-Vickers carried out tests on several boxes 
of this type, and the results obtained from one such test 
are shown in Fig. 7. In a normal design the pressure 
existing in the nozzle box is of the order of 200 Ib. /sq. 10. 
gauge, and the pressure existing in the first stage of the 





attention is again focussed on the matter by the recent 
arrival in Lima of the president and general manager of a 
New Orleans firm of civil engineers and contractors, 
accompanied by a former Peruvian Consul-General in 
New Orleans. The extensions are estimated to give, 
besides the necessary improvements in auxiliary services, 
a total merchandise tonnage capacity for the port of over 
1,000,000 tons per annum, or twice the tonnage dealt 





industry, he considered that stainless steels could be 


with in 1921. 
e 


turbine of the order of 50 Ib./sq. in. gauge. Measure- 
ments were taken of the change of the chord length and 
also of the change in the width of the slot opening. +¢ 
will be observed that with a pressure difference of from 
150 Ib./sq. in. to 200 Ib./sq. in. these changes are vers 





* Paper read before the Society of Naval Architects 
of Japan, at Tokyo, October, 1922. 
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fastening and, in addition, show that with the riveted 
fastening it is possible to calculate the critical speed very 
ly. P : > 
= Ghoosing a material suitable for turbine blading 
several considerations have to be borne in mind. High 
ultimate tensile strength and elastic limit are of first 
importance, because, if the turbine dimensions are to 
ithin reasonable limits the centrifugal stresses 


kept wi F 
in the blades are considerable. It is not, however, suffi- 


know the mechanical properties of the material 


cient to 
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confirm the general results. From these it is apparent 
that the ordinary carbon and alloyed steels suffer only 
negligible decrease in strength at the maximum tem- 
peratures with which turbine blades are called upon to 
deal. The case is, however, very different with bronzes, 
and Professor Lea shows the results of tests carried out 
on bronzes of five different compositions. In the case 
of a manganese bronze the ultimate tensile strength at 
15 deg. C. is given as 35-7 tons/sq. in., this being in 
the neighbourhood of the figure obtained with ordinary 
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Pressure | | 














} 
| | | Pressure Distance 2 Measured in Inches at 
p {9 | 100 200 300 | 400 | 500 p 
Lb. Sq.In.| | Lb./Sq.In. 1 | 2 3 

Inc. ¢ in.| 0 | 0-002 | 0-005 | 0-006 | 0-009 | 0-012 0 |} 0-88 | 0-88 0-33 

_ | 200 | 0-332 0-342 0-33 
ak 300 | 0-337 | 0-349 0-834 
at ordinary temperatures only. One must be sure that 490 | 0-345 0-362 0-337 
Lg  sikengts of the material is maintained when operating ~ aS. - aid bp Sa 
igh temperatures, and is not permanently affected Max. def. in. 0-021 | 0-042 0-012 

| | 


, y repeated changes in temperature. Numerous tests 
have been carried out by different experimenters on the 
strength of materials with varying temperatures. In a 
” per contributed to the Paris Meeting of the Institution 
of Mechanical Engineers in June, 1922, results of tests 
carried out by Professor F. ©, Lea* are given, which 


* See EncIneeRinG, Vol. CXIII, pages 806, 829. 











carbon steels. At 300 deg. C., however, the ultimate 
tensile strength of this bronze is only 17-7 tons/sq. in. 
An aluminium bronze showed an ultimate tensile strength 
at 15 deg. C. of 37-48 tons/sq. in., and only 10-42 tons/sq. 
in. at 300 deg. C 

Metropolitan-Vickers have experimented for many 





years with such materials as have been produced which 
appeared to offer some promise as blading material. 
Brass, phosphor bronze and monel metal were found to 
erode more readily than 5 per cent. nickel steel, and the 
two former suffer from deterioration in physical pro- 
perties when subjected for long periods to strain under 
varying temperatures. For general work under average 
conditions we have found 5 per cent. nickel steel, if 
suitably prepared, a very satisfactory material. It 
possesses a high ultimate tensile strength and elastic 

















Fig.9. 


(7693.1) 





limit without being too hard to draw, and maintains 
its mechanical properties throughout the ranges of 
temperature likely to be met with in turbine practice. 
Tests extending over eight years have been carried out 
by Metropolitan-Vickers with blades constructed of 
rustless steel and iron. These materials have a chromium 
content of 13 per cent. to 14 per cent., and while they do 
not yet possess every desirable quality, they appear to 
have in a large degree the. property of resisting corrosion 
and erosion. Unfortunately, in order to obtain the 
best results from rustless steel, the material must be in a 
hardened condition, and since it is not practicable to 
heat-treat the blades after machining, the steel should 
be hardened before machining. This, however, results 
in material which is too hard to draw and work readily 
with ordinary machine tools, and, in consequence, steel 
makers have recently concentrated on the production 
of rustless iron. This material closely resembles rustless 
steel except that it has a very low carbon content. It 
is claimed that rustless iron can be produced having 
similar anti-corrosive properties to that possessed by 
rustless steel, without being abnormally hard. At the 
present time, Metropolitan-Vickers have blades of one 
or other of these two materials in some 30 turbines. 

An important feature of the Metropolitan-Vickers 
turbine is the design of the turbine spindle gland. One 
of these glands is illustrated in Fig. 10. It will be seen 
that it is arranged for operation either on steam sealing 
or water sealing. Normally, the turbine operates with a 
water seal. Water is supplied by means of the passage 
A to the periphery of the paddle wheel. The rotation of 
the paddle produces a centrifugal force at the periphery, 
and it is necessary to supply the water under a certain 
head. In practice this head may vary from 5 ft. to 25 ft. 
The centrifugal forces exerted on the water tends to 
maintain an equal length of water leg on each side of the 
paddle, but the difference in pressure between the inside 
and outside of the cylinder forces the water up the face 
of the paddle on the high-pressure side until equilibrium 
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is produced. Under normal conditions a considerable 
portion of the outer face of the paddle is, therefore, not 
in contact with water. Experiments have been carried 
out on water paddles operating under a difference of 
pressure corresponding to that existing under service 
conditions, and also on water paddles wholly immersed 
in water. These experiments have shown that the power 
absorbed in rotating a paddle under operating conditions 
is considerably less than that required to rotate a paddle 
completely immersed and enclosed in a casing, at the 
same peripheral velocity. The work done in rotating a 
paddle in water is given by the following formula :— 
P = 6 US D2 x 10-6 
where P is the power required in horse-power, 

U is the peripheral velocity in ft./second, 

D is the outside diameter in feet. 

The actual power absorbed by a paddle under operating 
conditions is only about 50 per cent. of that given by 
thisformula. In the case of a 3,000 s.h.p. marine turbine, 
each paddle would absorb approximately 0-15 per cent. 
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of the power developed in the turbine. The quantity of 
water required would be epeenimaiey 1} per cent. 
of the total condensate. This water is not lost, but 


returns to the condenser by passage B, indicated in the 


figure. 

The paddles are designed so that a water seal is formed 
at approximately one-third of the normal running speed. 
For lower speeds steam sealing is resorted to, and the 
design of the gland is such that steam and water can both 
be on at the same time. It is customary, when leaving 
port or when manceuvring, to work on steam seal, water 
sealing being resorted to as soon as the ship is on its 
normal course. When this gland is working under water- 
sealed conditions no steam is blown into the engine room. 
This, while presenting a cleaner appearance than with 
steam-sealed glands, has the very important advantage 
that steam cannot escape into the turbine pedestals, 
and the possibility of this mixing with the oil and causing 
emulsification is eliminated. In none of the vessels 
fitted with this gland have any emulsification troubles 
been experienced. As a result of the absence of steam 
blowing into. the engine room, repeated observations in 
hot climates have shown that water sealing results in a 
cooler engine roon: than when steam sealing is adopted. 


(To be continued.) 








Bricut, TuRNED Bars.—We are informed that bright 
steel bars of a quality similar to those produced in 
the normalised black state are being manufactured by 
the British Rolling Mills, Limited, Birmingham, whose 
new factory, on the site of the old Barrow’s Iron Works, 
Tipton, Staffordshire, has been specially arranged for 
the purpose. The firm has much reduced the cost 
of turning by the intioduction of a machine which 
turns the bars at an unusually high speed and with 
extreme accuracy. The bars, which are supplied under 
the trade name of “‘ Brymill,”’ are circular in section and 
are guaranteed to be within 0-001 in. of any specified 
diameter between the limits of 1} in. and 4} in. Bars 
with these qualifications can be made from any machine- 
able steel, whether mild, high carbon, or stainless, the 
price of turning varying according to the material. Careful 
attention is directed to special case-hardening steels and 
line shafting. The brightness and regularity of surface, 
superior to any finish obtainable by cold drawing, is 
imparted to the bars solely by the machining and without 
the use of acids. There is therefore no pitting of the 
metal. The plant includes, in addition to the turning 
machines, straightening rolls and a straightening press. 





EXPLOSION OF A “STIRLING” WATER- 
TUBE BOILER. 


A PRELIMINARY inquiry has been made by the Board 
of Trade, under the provisions of the Boiler Explosions 
Acts, 1882 and 1890, with regard to the cause and circum- 
stances attending the explosion of a water-tube boiler 
which occurred at the Heaton Works of Messrs. C. A. 
Parsons and Co., Limited, Newcastle-on-Tyne, on 
August 8 last. Fortunately no one was injured by the 
explosion. 

The boiler was of the “ Stirling’? water-tube type, 
having three steam drums, each 3 ft. in diameter and 
10 ft. 6 in. long; and two water drums, each 3 ft. in 
diameter and 10 ft. long. The steam and water drums 
were connected by 240 tubes, arranged in four sections, 
with 15 tubes in each row. The steam drums and like- 
wise the water drums were also connected by tubes 
fitted in a horizontal direction. The total number of 
tubes was 316; they were of solid drawn steel, 3} in. 
in external diameter, and No. 7 S.W.G. (0-176 in.) in 
thickness when new. 

The following mountings were fitted to the boiler: 
One 5-in. main steam stop valve, one 2-in. feed check 
valve, two 14-in. blow-down cocks, one 24-in. double 
spring-loaded safety valve, one 1}-in. auxiliary steam 
stop valve, one j-in. stop valve for tube-cleaning pur- 
poses, two water gauges, one steam gauge, and one 
high-and-low water alarm. 

The boiler was made by the Stirling Boiler Company, 
Limited, Motherwell, Lanarkshire, and installed in the 
Heaton Works in October, 1903. It was, therefore, 
nearly nineteen years old. Since that time various 
repairs had been made, including the renewal of about 
30 tubes in 1916, and one tube in January, 1921. 

The boiler was insured with the British Engine, 
Boiler and Electrical Company, Limited, Manchester, 
and had been examined periodically by their inspectors, 
and also by employees of the owners. It was last 
thoroughly examined by the insurance company’s 
inspector on December 5, 1921. The insurance com- 
pany’s inspector again examined the boiler when under 
steam, on June 14, 1922. 

In his report, Mr. J. H. Atherton, engineer-surveyor 
to the Board of Trade, states that the boiler in question 
was one of four different types used for generating steam 
for the purpose of testing turbine machinery and running 
the air compressor engine and steam hammer in the 
owners’ works, and was known as “ Number 4.” The 
boiler was designed for a working pressure of 350 Ib. 
per square inch, but was generally worked at pressures 
varying from 100 Ib. to 240 lb. per square inch. The 
feed water used was the condensed steam from the tur- 
bines and auxiliary engines in the works, supplemented 
by water from the town’s supply when required, and 
was passed through a feed heater on its way to the 
boiler. No filter was fitted. Whilst at work, the boiler was 
blown down once every other day by the boiler foreman, 
each time the water being lowered in the gauge glass 
about 3 in., the intention being to get rid of any sediment 
that might be contained in the supplementary feed water 
and to keep the boiler as clean as possible. It was also 
the practice thoroughly to test the water gauges twice 
in every 12 hours when the boiler was working under 
normal conditions, that is, when supplying steam to the 
machinery in the works; but when special tests of tur- 
bines were being made the water gauges were tested 
much more frequently. The boiler had been in con- 
tinuous use, except for short periods, since its installation 
in October, 1903. It had been the practice to empty 
the boiler about every three months, and to open it up 
for cleaning and inspection purposes ; but in this instance 
it had not been opened up for cleaning or inspection since 
December 5, 1921. 

The boiler was shut down on August 5, and on 
August 7 the boiler foreman ran water from the town 
supply through the feed pipe line into the boiler, until 
the water showed a little more than half-way up the 
front water gauge glasses and half-glass in the other 
water gauge of the reflector type on the back steam 
drum; this corresponded with 12 in. of water in the 
front and centre steam drums and 15 in. in the back steam 
drum. The boiler fire was lighted at about 5 a.ma on 
August 8, and the stop valve opened at about 7.10 a.m. 
Steam was then used for the steam hammer and the engine 
driving the air compressor. At about 8.30 a.m., the 
fireman reported sick and was relieved by another 
fireman, the water was then above the level of the top 
nut of the front water gauges. The water level was 
verified, at that time, by the relieving fireman, and, at 
about 9 a.m., he called the attention of the boiler fore- 
man to the fact that the water level still appeared to be 
above the level of the top nut of the front water gauge 
glasses, although the feed pump was only just moving. 
The boiler foreman then thoroughly tested the water 
gauge, and seeing water rushing up the glass he formed 
the opinion that the boiler was priming through the 
water level being too high. Just about that time a signal 
had been given from the test-house that steam was 
being turned on to a set of turbines which were being 
tested ; the steam pressure shown on the pressure gauge 
was about 110 Ib. per square inch. The boiler foreman 
then proceeded to open the blow-down cock on the centre 
water drum, and water was blown from the boiler for 
about 14 minutes; immediately after the blow-down 
cock was shut, the high-and-low water alarm commenced 
to whistle. The boiler foreman again tested the front 
water gauge and found that the boiler was still priming, 
and, as he was uncertain as to whether the water was too 
high or too low, he ordered the fireman to stop the grate 
and increase the speed of the feed pump, and then he 
shut the boiler stop valve with the intention of trying 
to stop the priming. He had just returned from the 
top of the boiler when the explosion took place. Imme- 








diately prior to the explosion the fireman could not got 
the feed pump to work faster as instructed, because the 
steam pressure had dropped to about 50 Ib. per square 
inch; so he was preparing to draw the fires. 

Continuing his report, Mr. Atherton states that on 
visiting the works after the explosion he found that the 
burst tube, together with two others in the front row 
of tubes connecting the front steam and water y 
had been cut out and new tubes were being fitted, and 
that the scale and sediment had been cleaned out of 
the steam and water drums. The three tubes removed 
from the boiler showed considerable signs of overheating 
over a length of about 5 ft., starting from about 3 ft, 
above the fire-bar level; the other tubes in the first 
and second row and a few in the third row also showed 
signs of overheating. 

The burst tube had opened out over a distance of 
8 in. The thickness of the tube on the side opposite to 
the ruptured portion was 0°12 in., tapering away gradually 
to the line of fracture, where the thickness was 0-04 in, 

“The two tubes from each side of the one that failed 
did not show any signs of corrosion when sectioned, but 
Mr. Atherton found about 34 in. of scale inside. The 
remaining tubes in the boiler had a large amount of 
scale deposited in them; the thickness of the scale 
varied from } in. in the front section of tubes to fully 
} in. in the back section. From the evidence taken, it 
appeared that there was a depth of from 6 in. to 8 in. of 
sediment and scale in the two water drums and about 
3 in. of sediment in the back steam drum round the ends 
of the tubes; the other two steam drums also contained, 
a considerable amount of sediment Mr. Atherton states 
that the water gauges were clear at the time of his examina. 
tion. In his opinion, the primary overheating of the 
tubes was due to shortness of water, but a contributory 
cause was the amount of scale and sediment deposited 
in the boiler. Owing to the amount of sediment in the 
boiler, and the long horizontal length of pipe to the front 
water gauge, it was probable the water gauge was not 
reliable ; because, although the soft sediment would not 
prevent water being blown out from the water gauge 
when tested, it would tend to trap the water in the gauge 
glass and show a false level. This opinion appeared to be 
confirmed by one of the firemen, who stated that some. 
times he had seen the front water gauge showing a full 
glass of water when none at all was showing in the back 
water gauge glass. 

The sudden drop in pressure, when the steam was turned 
on to the turbine, appeared to have caused the boiler to 
prime, and it was at the same time that water was being 
blown out from the boiler, consequently the water level 
would be lowered very rapidly. 

Had the boiler been cleaned in accordance with the 
usual practice the explosion would probably have been 
avoided, although the tube that failed was weak. 

The test-house foreman stated that he was in full 
charge of the boilers and that he had to supply steam 
for turbine tests when required by the works manager; 
he also stated that he had mentioned to the assistant 
works manager, on several occasions, that the boiler was 
overdue for cleaning, but that he had invariably received 
the answer that it would have to wait until certain 
turbine tests had been carried out ; he further stated that 
he did not think it was his duty to open a boiler out 
without the approval of the works manager. 

There appears to have been considerable confusion 
between the test-house foreman, the works manager 
and the clerk of works as to who was responsible for 
laying-off a boiler for cleaning purposes, but this has 
now been arranged, and the clerk of works has been 
instructed that he is to be responsible for the whole of 
the boilers in future. 

In summing up the inquiry, Mr. Thomas Carlton, 
Engineer Surveyor-in-Chief to the Board of Trade, in 
his ‘‘ Observations ”’ states :— 

“This boiler, although in almost constant use, was not 
opened up for cleaning and inspection for a period of 
about eight months, and the accumulation of sediment 
and scale was such apparently as to impair the reliability 
of the glass water gauges, and therefore to increase unduly 
the risk of overheating. The wasted condition of the 
tube that failed through overheating when the boiler 
pressure was very much lower than the ordinary working 
pressure indicates that greater care should be exercised 
to ascertain the actual state of the tubes and to ensure 
that the boiler is maintained in a safe condition. Having 
regard to the uncertainty as to whether the whistle of 
the high-and-low water alarm gave warning that the 
water level in the boiler was too high or too low, it 8 
thought that the alarm might with advantage be modified 
to give a different and unmistakable warning in each 
case. 

“ The thinning of the burst tube and the form of rupture 
are characteristic of overheating through scale deposit. 

“This explosion is illustrative of the necessity for 
the systematic cleaning and inspection of boilers of this 
type at short intervals; these are matters of first 
importance which should not be subordinated to any 
other consideration. ei 

“It is very fortunate that no person was injured by 
the explosion.” 








Exrrecrric Org RESEARCH AND ORE DIscovERIES IN 
SwEDEN.—Recent results throw a most favourable light 
upon the electrical method of research of ore ee 
Important investigations have been undertaken, and the 
work which is carried out at the expense of the State 
but is under the management of the Geological Society, 
will be continued on an extensive scale this year and in 
all likelihood for several years to come. It 1s —- 
especially in the Viisterbotten part of the country . . 
research so far has been made, resulting in the discov = 
of rich copper ore deposits, at Bjurfors and at ot f 
places. Borings have fully confirmed the indications 
important deposits by the electric research. 
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“ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
SELEOTED ABSTRACTS OF RECENT PUBLISHED 
SPEOIFIOATIONS UNDER THE AOTS OF 1907 AND 1918. 


ber of views given in the Specification Drawings is stated 
cok hark where none is mentioned the Specification is not 
illustrated. 

Fn tnoentions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ed of 18. ; 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, aywerde: go the abstract, unless the 
Patent has been sealed, when the a . 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office [oa to the grant of a 
Patent on any of the grounds mentt in the Acts. 


AGRICULTURAL APPLIANCES. 


188,426. P. A. Poppe, Coventry, and White and Poppe, 
Limited, Coventry. Power-Driven Grass-Cutting 
Machines. (8 Figs.) August 27, 1921.—The invention relates 
to power-driven grass-cutting machines, tractors or other like 
vehicles of the kind in which the main driving wheel (i.¢., the road 
wheel) comprises three rollers arranged side by side coaxially, 
the centre one being the one through which the drive is trans- 
mitted to the road. According to the invention, the centre 
roller carries a member which works in conjunction with two 
cide rollers and constitutes also a driving connection with them, 
adapted when the vehicle travels in a straight line automatically 
to lock all the rollers together as one, and when the vehicle 
swerves, permits independent rotation of the side rollers relatively 








tothe centre roller, the one forwarding and the other backwarding. 
The centre roller A serves as the carrier for the principal parts of 
the mechanism, and within it is provided a rotating shaft B 
parallel to the roller axis but offset therefrom. The shaft is 
supported in bearings B2 carried by the roller A, and at the ends 
of it are provided pinions C, C2. Around the interiors of the 
other rollers A2, A3 are provided internal gear teeth D, and one 
of these pinions C gears direct with the internal teeth on one 
roller and the other pinion C2 gears with similar teeth on the other 
roller, through an intermediate or idler wheel E, the arrangement 
being such that the gear ratio is the same for each roller. The 
pinions C2 and E are of extra length with a reduced part 
on the former enabling its teeth to clear the teeth D in the known 
manner. (Accepted November 22, 1922.) 


ELECTRICAL APPARATUS. 


188,400. C.S. Agate, Chelmsford, and A. E. Hill, Chelms- 
ford. Regulating Electric Currents. (1 Fig.) August 10, 
1921.—The invention relates to means for regulating the strength 
of electric currents, and its principal object is to provide means 
whereby the strength of a current may be kept constant even 
though the voltage varies within wide limits. A is a bulb having 
a long neck B depending from it. C is an iron wire supported 
by a platinum rod of sufficient cross-section not to be heated 
appreciably by the passage of the working current. The platinum 
rod is sealed into the top of the bulb at E. The bottom of the 
wire C is connected through a spring F to a plug G fitting into an 
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enlargement H at the bottom of the neck B. The bulb and neck are 
filled with mercury and then inverted in a bath of mercury con- 
tained in an iron box I. Hydrogen is then allowed to pass up 
through the mercury and fill the bulb. The current to be regu- 
lated flows through the mercury of the bath, up through the 
mercury in the neck, and through the wire C and the platinum rod. 
To obtain constancy of current, the arrangement should be such 
that the exposed portion of the wire C should be on the verge 
of red heat in which condition it will absorb hydrogen, and its 
1998) 0° will in consequence increase. (Accepted November 22, 


er oe- The Brush Electrical Engineering Company, 
imited, Loughborough; B. A. M. Boyce, Loughborough, 
=e P. Huggins, Loughborough. Dynamo-Electric 

achinery. (3 Figs,) May 7,1921.—For use in electric welding, 
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: plant, in accordance with this invention, embodies a generator 
that comprises a compound series and shunt field system and 
an armature having a winding for which a circuit is at all times 


the series coil or coils of the field system and thus provide a 
substantially non-inductive path across the leads. The machine 
comprises a field system associa with an armature a having 
two windings and two. commutators, each winding being con- 
nected to a separate commutator. The brushes of one com- 
mutator ¢ are coupled, in parallel with the brushes of the other 
commutator e, to the leads f supplying the welder, series excita- 
tion being provided for by a winding g in the circuit of only one 
of the armature windings, a non-inductive resistance m to balance 
the ohmic resistance of the series winding g being inserted in the 
circuit of the armature winding, and the shunt winding A being 
conveniently excited from that side of the system which supplies 
current through the series winding. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


188,443. Humber, Limited, Stoke, Coventry; J.A. Cole, 
Stoke, Coventry, and E. M. Powell, Stoke, Coventry. 
Indicators. (3 Figs.) September 7, 1921.—The invention 
relates to indicators for automatically giving indications of a fluid 
pressure, applicable, inter alia, to pressure operated systems 
for circulating lubricant upon engines, of the type in which the 
fluid acts upon a diaphragm which actuates the short end of a 

ivoted lever. According to the invention, the short end of the 
ever directly engages the diaphragm and the long end directly 
carries an indicating member, such as a plate, part of which 
appears behind a window, or a stem which is adapted to project 
or lie concealed, according to the position of the lever and 
diaphragm. The flexible diaphragm A is mounted between two 
plates B, C, which are spaced apart by washers D to provide 
room for a limited movement of the diaphragm. Centrally 
disposed upon the plate B is a spigot B2 to form a connection 
with the lubrication system, a hole B5 extending through the plate 
to bring the lubricant into contact with the diaphragm. Upon 
the other plate is a central tubular extension C2 adapted to extend 
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through the dashboard Z of a motor vehicle and to contain the 
indicating device. Within the tubular extension is a lever F 
which is pivoted adjacent to the diaphragm about a horizontal 
axis G parallel with its face and conveniently atranged slightly 
above its centre. The short end H of this lever is carried 
back to the face of the diaphragm, thus constituting a form 
of bell crank lever adapted to multiply the movements of the 
diaphragm. The longer end F carries in a plane transverse 
to its length a plate J at its free end, and the upper half of this 

late conveniently is painted red and the lower half is white. 

hen the diaphragm is in the normal position with no pressure 
acting — it, the plate J is at its lowest position and the 
upper half of it is opposite a narrow horizontal slit K formed 
in a plate L which closes the front end of the tubular extension C2, 
When the lubricant pressure acts upon the diaphragm, the latter 
is deformed and ‘acts to tilt the lever and raise the plate J so that 
the portion painted white is then brought opposite to the slit K, 
and it is then evident that the lubricant is circulating. ( Accepted 
November 22, 1922.) 


188,072. H. J. Stroud, Bromham, near Bedford. Car- 
burettors and Ignition Control Devices. (1 Fig.) August 2, 
1921.—The invention relates tocarburettors and ignition control 
devices for internal-combustion engines. According to the 
invention, means are provided whereby the chauffeur can at 
wil), from his seat and quite independently of any throttle valve 
control, and at all speeds of the engine, regulate, control or 
imstantaneously cut off the delivery or supply of liquid fue' 
to the engine, the means being connected by Bowden wire trans- 
mission mechanism, to a handle within easy reach of the chauffeur. 
Control means may also be provided whereby, at the same time as 
petrol is cut off, the ignition system may be cut out or interrupted, 
thus preventing any danger of back-firing. 1 is the main body 
of the carburettor in which is arranged the throttle valve 2. 
3 is the jet body attached to the main body 1. The throttle 
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valve 2 is operated by a throttle lever 5. The jet or fuel orifice 7 
is disposed in the jet body 8 and delivers fuel into a branch 
passage 8 formed in the jet body 3. Primarily air is admitted 
through the branch passage 8 and the openings 35, 36, 37 and 38. 
The jet body 3 is provided with an extension 10 on to which is 
screwed a tubular casing 11. Diametrically opposite the ex- 
tension 10 on the jet body 3 is a tubular portion 12 having a 
reduced end a to be connected to the branch 9 pectewes 
from the, float feed casing. 18 is a needle valve having an 
enlarged upper end disposed in the extension 10, The enlarged 
upper end of the needle valve 18 is connected by a Bowden 
wire 20 to an operating handle 21 on the steering column 22, the 
handle 21 being within easy reach of the chauffeur. The flexible 
connection 20 is operated against the action of a spring 23 disposed 





completed from one welding lead to the other so as to exclude 


in the tubular casing 11. The handle 21 is mounted on a pin 24 





carried by a clip 25, secured to the steering column 22. The 
clip 25 also carries an insulating block 26 having a contact ter- 
minal 27 from which a lead 28 is taken to the ignition system. 
On the handle 21 is provided a projection 30 so that at the same 
time as ape is entirely cut off by the action of the handle 21 
(which earthed —_ the chassis) operating the needle 
valve 18 to close the outlet from the fuel orifice in the branch 
assage 8, contact is made between the projection 30 on the 
andle 21, and the contact terminal 27, thereby cutting out the 
ignition system. The handle 21 is so arranged in relation to tne 
needle valve 18 that, before fuel can be admitted, the needle 
valve 18 must be lifted a certain amount, after which the tapered 
ortion of the needle valve controls the fuel orifice, the object 
ing to leave the ignition switched in and so prevent plugs oiling 
up. (Sealed.\ 


187,761. T. B. Cooper, Dundee, and N. R. Cocrer, 
Dundee. Internal-Combustion Engines. (3 Figs.) Novem- 
ber 15, 1921.—The invention has reference to internal-cc mi usticn 
engines of the Diesel or semi-Diesel type, and has relation to the 
starting and reversing gear of such engines that comprises a pilot 
valve 16 connected with an air bottle and with the cylircers, 
either directly or through the intermediary of the ordirazy air 





admission valves, and Stephenson link motion actuated from the 
crankshaft of the engine for controlling and operating the pilot 
valve 16. In accordance with the invention, the lifting link 9 
of the valve gear is in duplicate on opposite sides of the die- 
carrying link, and is mounted at its ends on pins 10, 11 
respectively, that extend laterally from both sides of the die 
carrying link and the operating lever, the latter being pivotally 
mounted'ona bracket 12 on the engine standards. ({Sealed., «,, 


187,446. ‘'D. Scott, Glasgow. Internal-Combustion 
Engines. ((2 Figs.) October 18, 1921.—The invention relates 
to two-stroke cycle internal-combustion engines. The invention 
consists of a two-stroke internal-combustion engine with an 
initial compression space separate from the crank chamber and 
formed by a member disposed between the piston and the crank 
chamber, said member also constituting a crosshead guide for 
the engine connecting rod. The characteristic feature of the 
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invention resides in the fact that the initially compressed charge 
is expelled from the compression space at the bottom of the guide 
member, the latter being shaped to assist the transference. To 
enable this result to be obtained, the guide member consists of 
a cylindrical portion 2,in which the piston extension 5 slides, 
and a bottom flange 1 so connected therewith by an integral 
conical portion 2a as to provide an annular cavity 2b at the base 
of the member leading to the transfer passage. (Sealed.) 


188,121. E. L. M. Emtage, London. Carburettors. 
(1 Fig.) August 30, 1921.—The invention relates to carburettors 
of the type comprising concentric slow-running and main or 
power jet tubes. 1 is the slow-running jet tube, 2 the diffuser 
tube surrounding the slow-running jet tube, 3 the guard tube 
surrounding the diffuser tube, which is orificed as at 4 below the li 
5 of the guard tube. 6 are the main or power jet orifices, and 7 is 
an outer air tube. According to the invention, the slow-running 
jet tube is formed with a fuel series-feed hole (or holes) 8 level or 
above or below the lowest orifice 4 in the diffuser tube, and’ above 
the level or levels of the fuel parallel-feed_ holes 9,10 respectively 
in the slow-running jet tube and in the diffuser tube, and supplied 
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direct from the carburettor float chamber or reservoir. The 
feed hole 10 constitutes the submerged main or power jet. The 
size of the series feed hole 8 in the slow-running jet tube may 








conveniently be the same’as that or larger, or smaller than that 
of the slow-running jet orifice 11 higher up in the slow-running 
jet tube. (Sealed.) 


GUNS AND EXPLOSIVES. 


188,377. Sir W. G. Armstrong, Whitworth and Co., 
Limited. Newcastle-upon-Tyne, and H. G. Taylor, New- 
castle-upon-Tyne. Percussion Fuses. (3 Figs.) August 4, 
1921—The invention relates to a base fuse of the type in which there 
are two pellets, one carrying a needle and the other a detonator, 
the two pellets being kept apart during retardation due to impact 
and passage through an armour plate or other obstruction, and 
being brought together to fire the fuse after such retarda- 
tion. According to the invention, the pellets B, D are kept 


apart during flight by means of springs F carried by the pellet 
D and normally butting against the pellet B and restrained from 
outward movement by a tube G screwed in the body A.‘ When 
the two pellets B, move forward together owing to their 
momentum, on the retardation of the projectile, the springs F 
pass beyond the tube G (see Fig. 2) and are therefore able to 
expand so that after the retardation due to impact passage through 
the obstruction, the pellets can be brought together to fire. 
Accepted November 22, 1922.) 


LIFTING AND HAULING APPLIANCES. 


188,047. H. F. H. Shields, Welling, and The British 
Ropeway Engineering Company, Limited, London. Aerial 
Ropeways. (3 Figs.) July 28, 1921.—The invention relates 
to aerial ropeways. According to the invention, there is pro- 
vided in or for an aerial ropeway, a rope supporting mounting in 
which the rope-carrier, such as a sheave or sheaves 34, or a 
saddle, is arranged to align itself to the angular pull of the 
rope. The mounting is characterised by the rope-carrier or a 
sheave beam therefor being carried by a universal joint which is 
supported from beneath, and by such support being arranged to 
rock or roll and being so guided that the rope-carrying portion 
of the rope-carrier swings in a path which is part of a curve 
having its centre above the rope. A self-aligning mounting 
designated generally by 20, comprises a bearing pedestal 21 
having a cylindrically-curved base 22 arranged to roll on a 
cylindrically-curved bearing 23 that is fixed on a horizontal 

















beam 24 extending laterally from a trestle head. The radius 
of ‘curvature of the base 22 is smaller than that of the 
bearing 23, and these parts are so disposed that the pedestal 
can roll on its base towards and away from the trestle. A sheave 
beam comprises two channelled bars 27, 28 mounted by means 
of a universal joint on the pedestal 21. The one axis of this 
universal joint is constituted by two trunnions 29 of a sleeve 30 
journalled in bearings 31, 32 formed in the forked upper end of 
the pedestal 21, and the axis at right angles theretois constituted 
by a spindle 33 that extends through the sleeve 30 and carries 
the bars 27, 28. Two sheaves 34 for carrying the rope are 
mounted one at either end of the sheave beam. In order to 
guide the sheave beam so that the parts of the sheaves on which 
the rope rests shall swing in a path which is part of a curve 
having its centre above the rope, so that the mounting shall 
always tend to take up a position of equilibrium, a steadying 








arm 87 is provided. As shown in Fig. 1, this arm is integral 
with the spindle 33 and has the form of an opened-sided stirrup, 
whereof the lower horizontal part is constituted by the spindle 33, 
whilst its upper vertical part extends through and is guided in a 
hole in a plate 39 which projects horizontally from the trestle 
head vertically above the beam 24. The hole, wherein some 
play may be provided for the arm 37 if desired, is situated 
vertically above the centre of support of the mounting when the 
latter is vertical, and the centre of curvature of the bearing 23 
is preferably situated in this hole, whilst the centre of curvature 
of the base 22 of the pedestal 21 is preferably situated in the 
axis of the trunnions 29. Both the base of the pedestal 21 and 
the bearing 23 are extended laterally towards the trestle and 
away from the vertical centre line of the mounting, so that when- 
ever the pedestal rolls on its bearing towards the trestle its centre 
of support will still remain on the bearing. Owing to the arm 37 
extending through the hole in the plate 39, the described self- 
aligning mounting is positively retained in a position of neutral 
equilibrium. When the mounting is erected at the other side of 
the trestle it will be appreciated that this arrangement will be 
modified accordingly. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


188,000. S.H. Fell, Windermere. Slot Cutting Machine. 
(5 Figs.) April 22, 1921.—The invention relates to a machine 
for cutting slots in the end of a wooden tube. According to the 
invention, tubes to be nicked are fed by hand, but preferably 
automatically, along a chute to a holder comprising a movable 
chuck element and a back spindle or pilot, which latter is slotted 
or grooved to allow the passage of the slotting element, such as a 
circular saw. The headstock spindle or chuck engaging the 
bobbin is adapted to be rotated intermittently through 90 deg., 
so that, before leaving the machine, the tube is nicked twice or 
four times at right angles to one another to form a cruciform 
cut in the end of the tube. A bobbin is fed along the fingers 2 
until it lies in line between the movable spindle 4 and the 
fixed split spindle 5. The cam 28 then moves up the head- 
stock 19 to force the wooden bobbin over the spindle 4 to be 
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gripped by fins thereon and then into the saw teeth to a pre- 
determined distance. The bobbin is then returned a distance 
sufficient to allow it to clear the teeth of the saw, and is pre- 
vented from falling out between the spindles 4, 5, by the fins 
on the spindle 4. The bobbin is then turned through one quarter 
revolution by the operation of ratchet-feeding mechanism, and 
receives another slotting operation by means of the saw. The 
bobbin is ejected from between the spindles 4, 5 by an arm 33 
on a shaft 36, to which is fastened an arm 37. The arm 33 
normally lies between the fins and the headstock 19, and is 
moved axially by means of a face cam 34 on the shaft 9 moving 
against the arm 37 and sliding the shaft 36 axially. It will be 
seen in the machine shown, the parts are duplicated to be 
operated from a cam 28, being arranged so that as one headstock 
is receding, the other one is advancing. (Sealed.) 


188,410. J.B. Wade, Oldham, and F. Jagger, Oldham. 
Grinding, Milling and Knurling Attachments. (5 Figs.) 
August 16, 1921.—The invention relates to grinding, milling, 
knurling and similar attachments for use on machine tools. 
According to the invention, the attachment comprises a bracket 8 
carrying a grinding, milling, knurling or the like spindle 12 and 
hinged directly to a bracket 1 so as to turn on an axis which is 
substantially parallel with the spindle 12, the bracket 1 being 
provided with a tee or cross-shaped slot 2 adapted to be engaged 


by the tool post of the machine tool. The hinge connecting the 
brackets 1, 8 is provided with means whereby it can be retained 
in any position, and the spindle 12 is provided with one or more 
pulleys 18. The invention further consists in the provision on 
the bracket 8 of a bracket 14 angularly adjustable thereon and 
having arms 18 carrying jockey pulleys 21. The arms 18 are 
adjustable in three directions ani as a consequence the jockey 
pulleys can be fixed in any position to guide the driving rope 
employed in connection with the pulleys 13. (Accepted Novem- 
ber 22, 1922.) 

188,182. Coventry Gauge and Tool Company, Limited, 
Coventry; H. H. Harley, Coventry ; H. Barker, Coventry, 
and A. Hewitt, Coventry. Engineers’ Ring Gauges. 
(8 Figs.) October 21, 1921.—The invention relates to ring-thread 
and plain ring gauges as used by engineers for testing the accuracy 
of external screw threads and diameters. A ring gauge con- 
structed according to the invention is characterised in that the 
gauge hole is formed by the adjacent ends of a number of fixed 
gauge members, one or more of which is or are capable of adjust- 
ment for wear towards the axis of the gauge hole. Adjustment 
for wear is made by grinding down the abutting portions of the 
said adjacent ends of the gauge members and subsequently re- 
lapping the gauge when assembled. The body 2 of the gauge, 
which is of circular disc shape, has a diametric bore 3 to 
receive the gauge members 4, the inner ends 5 of which are semi- 
circularly recessed and screw threaded. The abutting surfaces 
of the inner ends 5 are carefully ground so that when the two 
gauge members are in contact a complete screw thread gauge 
hole 6 is formed between their ends. The outer ends 7 of the 
diametric bore 3, which may be of non-circular cross-section 


are enlarged and tapped to receive locking screws 8 which are 
adapted to take a bearing upon the outer ends 9 of the gauge 
members 4. The body 2 of the gauge is formed with an axiaj 
hole 10 of slightly larger diameter than the gauge hole 6 formed 


by the inner ends of the gauge members. The various parts of 
the gauge are suitably hardened and when assembled the gauge 
hole is lapped to size. In order to enable the gauge to be used 
on the work close up against a collar or the like the gauge may, as 
shown in Fig. 2, be dished on one or both faces 11. (Sealed.) 


MINING, METALLURGY AND METAL-WORKING, 


187,653. G. C. Bingham, Maldon. Moulding Flask. 
(17 Figs.) March 14, 1922.—The invention relates to moulding ~ 
flasks of the stayed type. The invention consists in forming the 
stays independently of the flask in such manner that the stays 
may be raised and so held while the flask is being filled with sand, 
and then released and allowed to jar down with the sand during 


together to allow of the mould being lifted off the pattern or” 
turned over with the pattern and the latter then lifted off in the 7 
usual manner. The flask a fits on to the moulding plate bd in 7 
the usual manner, but the transverse and longitudinal stays c, 7 
instead of being directly connected with the flask as heretofore, 
are connected together in two clusters to suit the patterns being 

moulded, and each of the clusters is connected with cross bars d, 




















the ends of which fit guides in the flask so that the clusters of 
stays may be raised or allowed to fall evenly in the flask and 
be held as desired. A convenient method of connecting the 
cross bars d with the stays is shown in Figs. 3 and 4, and consists — 

of a number of rods e, the lower ends of which are hooked to engage’ 
holes cl in the stays ¢, while their upper ends pass through holes: ~ 
in the cross bars d and are screw-threaded to receive a securing 
nut. 
as desired, the method shown in Figs.5 and 6is employed. This 
consists of rods dl, one of which is secured by a ball and a socket 
joint to each end of each cross-bar, and is adapted to slide 
vertically in a socket on the exterior of the flask and fitted with ~ 
a set screw d2 by means of which it may be fixed as desired, 
(Accepted November 8, 1922.) 


MISCELLANEOUS. 


187,411. C.F. Linton, Streatham Hill. Subdivided and 
Graduated Charts. (2 Figs.) April 27, 1922.—The invention © 
relates to subdivided and graduated charts or plates and scales” 
for performing traverse table and similar calculations. Accordiag 
to the invention, such a device comprises a rectangular chart 
divided into uniform squares, provided with a scale of angles D 
measured from one side of the chart about one end of that side 
as centre, mounted on a base board B. E is a straight edged 
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arm that is provided with or secured to a block E2 of circular 


form. The block E2 has a semi-circular portion in the plane of 
the chart C removed and fits into a circular hole in the base 
board B. The centre of the block is co-axial with the centre from 
which the scale of angles D is measured. The block has an 
integral flange E3 engaging a recess on the underside of the base 
board B, and a separately attached flange E4 at the upper side 
of the base board, for example, formed integral with the straight 
edged arm E. (Accepted November 1, 1922.) 








the actual ramming, after which the whole may be firmly secured 


For guiding the ends of the cross bars d@ and fixing them 7 





